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the protein content of the final product to about 
22-24 per cent and fat to about 14-16 per cent 
(6) fortification with vitamins (7) homogenisation 
(8) drying (9) powdering and (10) packing. 

A brief account of the various steps involved 
in the process is given in this paper and the. flow 
sheet shown in Figure 1. 

Collection of milk: The buffalo milk used in 
the large scale production was supplied by a 
co-operative dairy. The milk was received at the 
dairy from the neighbouring areas (within a radius 
of about 20 miles) within 2-3 hours of milking.* 
Immediately on arrival the milk was examined 
for its fat content, solids-not-fat (by lactometer), 
methylene blue reduction time and standard plate 
count. The milk was pasteurized at the dairy 
before being sent to the factory. The pasteuriza- 
tion temperature was maintained at 185° F with 
an idea of developing sulphydryl groups in the 
milk at this stage.* The characteristics of the 
buffalo milk for the preparation of infant food 
are given in T able I . 

Table I. Some quality characteristics of fresh buffalo inilk 


Fat 6.5 % 

S.N.F 9.0% 

Total count 4.1 X 10® 

M.B.R. time greater than 6 hours. 


Fat adjustment: The average fat content of the 
milk received was 6.5 per cent. For the prepara- 
tion of infant food, the fat was adjusted to 2.5 
per cent. This was done by passing the pasteuriz- 
ed milk; through cream separators adjusted to 
give a fat content of 2 per cent in the separated 
milk. Thefinalfatcontent of themilkwas adjust- 
ed to 2.5 per cent by adding pasteurized cream. 

■ Adjustment of composition: The milk after 
standardization was transferred into a stainless 
steel milk holding tank provided with a revolving 
heating coil which maintained the temperature 
of milk at 60° C. The water soluble vitamins, 
thiamine, riboflavin, niacinamide and pyridoxine 
were dissolved in water and added to the milk. 
The fat soluble vitamins, A D and E were made 
into a premix with hydrogenated fat and redissolv- 
ed in cream before addition to the milk. Calculated 


quantities of disodium phosphate and sodium 
citrate in solution were also added. Cane sugar 
was then added in the proportion of one part of 
sugar to three parts of total milk solids. The 
cane sugar added was first dissolved in water and 
the syrup boiled for five minutes to avoid con- 
tamination of the pasteurised milk with any 
microorganism present in sugar. 

Homogenisation^ preheating and drying: The 
milk was homogenised under a pressure of 1000 
lb. per sq. in. It was preheated to 60° C and 
fed on to the roller driers. The roller drier 
(Manufactured by James Bell Machinery Pty. 
Ltd., Melbourne) used for drying the milk 
consisted of two rollers of length 5 feet and dia- 
meter 2 feet revolving at a speed of 16 revolutions 
per minute. The rollers were internally heated 
with steam at a pressure of 50 pounds per sq. in. 
With uniform feeding, the drying of milk was 
very satisfactory. The dried milk came off the 
rollers in thin sheets which were collected in 
trays on either side of the rollers. 

Powdering and packing: The dried milk was 
then powdered in a disintegrator. The powder- 
ed infant food was packed in air in 1 lb. tins 
provided with tagger tops and lever lids. 

Composition of the roller dried infant food: Table 
II shows the composition of the product. 
The solubility of the infant food determined 
according to the method outlined by Howat 
et al} was 84.9 per cent. The curd tension of the 
reconstituted milk as determined by the method 
of Chandrasekhara et aZ.® was 3.5. 


Table I I. Chemical composition of roller dried infant food 


Constituent 

% 

Vitamins added per lOOg, 



powder 


Moisture 

2.4 

Vitamin A (I.U) ... 

3000 

Portein 

23.2 

„ D(I.U) ... 

400 

Corbohydrates (lactose 


„ E (mg) ... 

2 

and cane sugar) . . . 

55.7 

Thi amine (mg) . . . 

1 

Fat ... 

14.0 

Riboflavin (mg) ... 

1 

Ash 

4.7 

Niacinamide (mg) ... 

6 

Calcium ... 

1.1 

Pyridoxine (mg) . . . 

0.6 

Phosphorus 

1.1 

Vitamin B 12 (mg) ... 

2 



C (mg) ..i 

. 30 
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INFANT FOOD FROM BUFFALO MILK 

VII. Shelf-life of roller dried infant food 

By M. R. Chandrasekhara, M. Narayana Rao, M. Swaminathan, D. S. Bhatia and 

V. Subrahmanyan 

{Central Food Technological Research Institute, Mysore) 


The initial quality of the milk and the condi- 
tions of manufacture, packaging and storage, 
mainly control the shelf-life of dried milk foods^’^. 
Available evidence show that roller dried milk 
foods prepared from cow^s milk have in general 
a better keeping quality than spray dried foods^. 
Spray dried milk foods have to be invariably 
packed under an inert atmosphere like nitrogen 
or carbon dioxide to prolong the shelf-life, while 
roller dried milk foods even when packed in air 
have a fairly good shelf-life®. In a previous 
paper Chandrasekhara et al} reported that spray 
dried infant food prepared from buffalo milk 
\yhen packed in nitrogen (oxygen in head space 

7 per cent) and stored at 37°C had a shelf-life of 

8 months. No information is available in the- 
literature on the keeping quality of roller dried 
infant food prepared from buffalo milk. The 
results of such a study are reported in this paper. 

Experimental 

The method of preparation and the composition 
of the different samples of infant food used in 
these studies have been described in a previous 
communication®. Two lots of roller dried infant 
food (with and without added iron) were prepared 
from the same batch of milk. Both the samples 
were prepared under identical conditions. For 
fortifying with iron, the required amount of ferric 
citrate was added to the milk so that the dried 
food contained 6 mg. per 100 g. extra iron over 
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■ the control. The. chemical composition of both 
the lots of roller dried infant food was the same 
they contained on the average 14 per cent of fat 
and 22 per cent of protein. The iron content 
of the two samples were 12.5 and 19.3 mg., per 
100 g. The high iron content of the control 
sample may be due to contamination from the 
iron rollers. 

Method of packing and condition of storage: 
Samples of the roller dried infant food soon after 
preparation were packed in seamed unlacquered 
tin cans (8 oz. size) in air with minimum head 
space. The cans were stored both at room 
temperature (25‘^-29°C) and at 37°C. Three 
cans from each treatment were removed at inter 
vals for examination. 

Chemical analysis of inf ant foods : The moisture 
content of the infant food was determined by 
drying the powder to constant weight at lOO'^C 
in an air oven. The solubility of the infant food 
was determined according to the method of Howat 
et al,^ and it was always corrected for the moisture 
content of the powder. Fat acidity was deter 
mined by the method of Chandrasekhara et al 

The thio-barbituric acid value of the infant 
foods which is an index of rancidity, was estimated 
by the method of Sidwell et aP, Thiamine 
infant foods was determined by the method of 
Swaminathan®. 

Organoleptic evaluation: The organoleptic 
quality of the infant foods.was4.elermined accor 
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ding to the method of Lea et al^. A scoring 
system similar to that used by Lea et al^. was 
followed. The different grades were as. follows: 
0=as good as freshly made powder; l=a 
suspicion of off-flavour ; 2=slight off-flavour 
but palatable ; 3=marked off-flavour and un- 
palatable and 4=very marked off-flavour (highly 
unpalatable). 

For the preparation of reconstituted milk, 
thirteen grams of infant food were dissolved in 
100 ml. of water at 60® C. and kept warm on a water 
bath. The infant food having a score higher 
than 2 was considered unsuitable for infant feed- 
ing. 

Results and Discussion 

Organoleptic evaluation : The rates of develop- 
ment of off-flavour in different samples of infant 
food are shown in Figure d. As stated earlier 
the time taken for the infant food to attain, a 
score of 2 was considered to represent the maxi- 
mum shelf-life of the product. It should, 
however, be mentioned that there is no propor- 
tionality between the numerical organoleptic 
scores and degree of off-flavour. For example 





Fig. 1 .. Organoleptic evaluation of off-flavour deve- 
loped in infant, foods* during storage. 

* The organoleptic score of the samples of 
roller dried infant food with and without 
added iron at different periods of storage 
are almost the same. 


an infant food with an organoleptic score of 
3 will have an off-flavour many times that of a 
sample having a score of 2. The results show 
that the roller dried infant food (with or without 
added iron) has a shelf-life of 10 months at 37°C. 
Assuming a temperature co-efficient of 2 for 
every 10°C rise in temperature, we may conclude 
.that the infant food can keep at room temperature 
(25°-29'^C) for a period of 20 months. Chandra- 
sekhara et al.^ reported that a spray dried infant 
food having a composition similar to that of the 
roller dried infant food used in the present studies, 
when packed in air, had a shelf-life of 4.2 months 
at 37°C. The results obtained in the present 
study, are in accordance with those of Lea et al? 
who reported that roller dried milk food from 
cow’s milk had a longer shelf-life than spray dried 
milk food, when both were packed and stored 
under similar conditions. 

Thio-barhituricacid value : It has been observed 
by a large number of workers that the peroxide 
value of the fat in a food may not be a good index 
of the organoleptic quality of the food. It has 
also been observed that during storage, the 
peroxide value increases gradually and after a 
time decreases. This may be due to the breaking 
down of peroxides at a faster rate than their 
formation. Sidwill et al? observed that the 
thio-barbituric acid value of a milk food steadily 
increased during storage and was a better index 
than peroxide value of the organoleptic quality 
of the product. It may be mentioned that the 
thio-barbituric acid value is a measure of the 
* ketones and aldehydes which are the breakdown 
products of peroxides. The thio-barbituric acid 
values of the different samples of infant food are 
given in Table 1. Comparing this data with the 
results of organoleptic studies, it will be observed 
that the infant food becomes unacceptable when 
its T.B.A. value is more than 0.13. 

Fat acidity : It is very likely that the bacteria 
present in milk may produce lipolytic enzymes in 
addition to the lipase already present in milk^. 
During heating and drying of milk the enzymes 
may not be completely destroyed. The fat 
acidity in different samples was determined perio ' 
dically and the results are shown in Table II. 
The data indicate that a slight increase in the fat 
acidity occurs in all the samples during storage. 
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Table I. T.B.A, value of different sa77iples of inf ant foods 
durmg storage 


Period of storage 
(months) 

Roller dried 
infant food (A) 

Roller dried 
infant food (B) 

R.T. 

37°C 

R.T. 

37°C 

0 

0.005 

1 

0.005 

0.009 

0.009 

2 

0.016 

0.034 

0.014 

0.030 

4 

0.032 

0.066 

0.030 

0.062 

6 . 

0.040 

0.082 1 

0.040 

0.078 

8 

0.052 

0.110 

0.052 

0.110' 

10 

0.062 

0.138 

0.058 

0.126 

12 

0.072 

0.150* 

0.069 

0.146* 


Organoleptically rancid 

A — Fortified with iron B — Without added iron 


Table II. Fat acidity^' of dijfere7it sa77iples of i7ifa77t 
foods during storage 


Period of storage 
(months) 

Roller dried 
infant food (A) 

Roller dried 
infant food (B) 

R.T. 

1 • 1 

37°C j 

^ R.T, 

1 37°C 

i 

0 

0.80 

0,80 

0.80 

0.80 

2 

0.94 

1.12 

0.85 

0.95 

4 1 

1.20 

1.32 

0.92 1 

1.12 

6 

1.30 

1.48 

1.10 * 

1.30 

8 

1.35 •, 

1.56 

1.14 

1.34 

10 

1.38 

1.62 

1.16 

1.36 

12 

1.42 

1.68 

i 

1.21 

1.40 


* Acidity expressed as mg. of KOH per g. of infant food. 
A — Fortified with iron B — Without added iron 


Stability of thiamine: The effect of storage of 
milk powder on the loss of vitamins has been 
studied by a large number of workers. Thompson 
and Kon^ studied the stability of vitamins in spray 
dried milk powder (packed in air and inert gas) 
during storage for one year at room temperature. 
Thiamine and riboflavin contents showed no 
change after 12 months storage. The thiamine 
content of the different samples of roller dried 
infant food was estimated after a period of 6 and 
12 months of storage both at room temperature 
and ZT C. The results are given in Table III. 
The results show that thiamine in infant food was 
lost to the extent of 15 per cent at room tempera- 
ture and 25 per cent at 37° C during storage for 
a period of one year. 


Table III. Loss of thiamine in uif ant food during storage 


Sample 

Period of 
storage 

Thiamine content of 
infant food (A'-g/g) 


R.T. 1 

37°C 

Roller dried infant 

food (A). 

0 

8.0 

I 8.0 . 

6 

7.5 

7.2 


12 

6.8 

6.2 

Roller dried infant 

food (B) 

0 

. 8.2 

8.2 

6 

7.6 

I 7.4 


12 

6.6 

6.1 


A — Fortified with iron B— Without added iron 


Summary 

1. The keeping quality of roller dried, infant 
food prepared from buffalo milk and packed in 
air has been studied. The infant food prepared 
from milk collected under conditions prevailing 
in the dairy had a sHelf-life of 10 months at 37° C 
and an expected shelf -life of 20 months at room 
temperature (25°-29° C). 

2. The thio-barbituric acid value of the infant 
foods increased steadily during storage.. Fair 
agreement was observed between the thio-barbi- 
turic acid value and the organoleptic acceptability 
of the stored food. 

3. Thiamine present in the food was lost to 
theextent of 15per cent and 25 per cent respec- 
tively when stored at room temperature and 
37° C for a period of one year. 
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VIII. Infant feeding trials with roller dried food 

By M. R. Chandrasekhara, T. R. Doraiswamy, M. Narayana Rao, A. N. 'Sanicaran, 
M. SwAMiNATHAN and V. Subrahmanyan 
{Central Food Technological Research Institute^ Mysore) 


In earlier communications^'^ from this labora- 
tory, investigations relating to the large scale 
production and shelf-life of roller dried infant 
food from buffalo milk have been reported. The 
results have shown that roller dried infant food 
prepared from buffalo milk has a good solubility 
and a low curd tension. The food packed in 
tins in air had a shelf-life of about 10 months at 
37° C. The present paper gives the results of 
feeding trials on infants with roller dried milk 
food from buffalo milk. ’ ' 

Experimental 

Materidl: The roller dried infant, food used 
for the feeding trials was the same as that describ- 
ed in an earlier paper^. Data regarding the com- 
position of the product has already been reported. 

■ Feeding of infants: The feeding trials were 
carried out on 17 infants. The infants belonged 
to the middle and lower middle classes. The 
infants were first clinically examined and were 
found to be in good health and free from ailments 
which may interfere in the experim.ents. ' The age 
was recorded to the nearest month. The period of 
feeding varied from 1 month to 3|-’ months* 
Fortnightly records’ of* the weights of infants 
were maintained. Records regarding the digesti- 
bility of the infant'food and the clinical condition 
of the infants were ■ maintained throughout the - 
experimental period. The results are presented 
in Table I and Fig. 1. 

Results and Discussion 

. The clinical data (Table I) obtained show’ that 
all the infants tinder experiment digested the food 
readily. The infants also consumed with great relish 
the reconstituted milk, and there were no cases of 
vomitting after the intake of the food. The restdts 
presented in Table Tshow that the average rate 
of growth” of infants per month was 0.89 lb. 
It will be observed that infants whose- weights 
were much below normal at the start of the 
experiment grew at a lower rate than those whose 


Table I. Feeding trials ivith roller dried infant food 


d 

c/3 

>1 

<D 

CO 

Age at start 
(months) 

Duration of 
feeding (months) 

Weight at the 
beginning of the 
experiments (lb) 

Weight at the end 
of feeding period 

(lb) 

Increase in 
weight (lb) 

Increase in weight 

1 per month (lb)* 

1 

M 

10 

! 

i 3.5 

1 17.88 

20.13 

2.25 

0.64 

2 

M 

3 

3.5 

8.00 

10.63 • 

2.63 

0.75 

3 

M 

10' 

3.5 

16.31 

18.75 

2.44 

0.70 

4 

M 

8 

3.5 

13.38 

16.94 

3.56 

1.02 

5 

M 

9 

3.5 

15.69 

17.75 

2.06 

0.59 

6 

F 

7 

3.5 

13.31 

16.00 

2.69 

0.77 

7 

M 

10 

3.5 . 

17.25 

19.38 

2.13 

0.61 

8 

F 

5 

3.5 

9.31 

13.50 

4.19 

1.20 

9 

M 

1 

3.5 

5.60 

10.28 

4.68 

1.38 

10 

M ' 

9 

3.5, 

14.47 

16.69 

2.22 . 

0.63 

It' 

F , 

*9 • 

3.5 

13.13 • 

15.25 

2.12 

0.61 

12 

M 

6 

3.5 

11.44 

14.19 

2.75 

0.79 

13 

M 

5 

3.5 

9.88 

13.50 

3.62 

1.03 

14 

M 

8 

3.5 

12.38 

15.44 

3.06 

0.87 

15 

M 

2 

1.0 

6.81 , 

7.56 

0.75 

0.75 

16: 

• M 

2 

1.0 

6.38 

7.94 

1.56 

1.56 

17 

' F 

2 ■ 

1.0 

A06 

j 

8.38 

1.32 

1.32 


* Average increase in iveight per month is 0.89 lbs. 

Body weights were near normal. Illingworth 
et ai: reported that the rate, of growth of infants 
during the first year was related to the birth 
weight. . . 

It was not possible to include a control group 
of infants on either cow’s milk or on a proprietary 
infant food. This was due to the fact that suffi- 
cient number of infants were not available for 
the experiment. The standard growth curve 
for comparing the growth rate’ of infants fed on 
the roller dried infant food was obtained as 
follows: The weights of the infants at the begin- 
ning of the experiment were plotted against their 
age. ' The standard ■ growth curve shown in 
Fig. 1 was drawn by fitting a smooth curve to 
the various points arrived at by plotting the 
average weight of the infants against their age. 

The average increase in weight per month 
of infants fed on roller dried infant food as com- 
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Fig. 1. Growth of infants on roller-dried infant food 


pared with that obtained earlier with spray dried 
infant food is given in Table IL It is interesting 
to note that the average rate of growth per month 
of infants obtained in the present investigation 


Table II. Increase in weight of inf ants fed on spray and 
roller dried infant foods 


Name of centre 

No. of 
in- 
fants 

Age of 
infants 
(months) 

[ Duration 
of feeding 
(months) 

1 

Average 
increase in 
weight per 
month (lb) 

Roller dried 

infant food 

Mysore' 

17 

1.5—10 

1—3.5 

0.89 

Spray dried 
mfant food 

Mysore 

52 

0.3—11.5 

1—5 ‘ 

0.83 

Delhi 

10 

0.9— 2.5 

1—2 

. 1.60 

. Calcutta 

22 

1—24 

0.5—4 

2.00' 


(0.89 lb.) is almost the 'Same as that (0.83 lb.) 
obtained earlier in the case of infants fed on 
spray dried infant food prepared from buffalo 
milk^. The rate of growth of infants observed 
in the present experiment compares favourably 
with the average growth rate reported in the 
literature for Indian infants . The present investi- 
gation, though carried out on comparatively small 
number of infants, has nevertheless clearly 
demonstrated that the roller dried infant food 
prepared from buffalo milk is readily digestible 
and promotes good growth in infants.. 

Summary 

1. Feeding experiments with a roller dried 
infant food prepared from buffalo milk were 
conducted under strict medical supervision on 
.17 infants. The infant food contained 22 per- 
cent protein and 14 per cent fat and was fortified 
with vitamins A and D and all B-compkx 
vitamins. Records regarding, the growth and 
general health of the infants and the digestibihty 
of food , were maintained. 

2. Alb the infants digested the infant food 
readily. The infants consumed the reconstituted 
milk with relish and no cases of yomitting after 
the ingestion of milk were- reported. The 
average rate of growth of the infants was quite 
satisfactory and was almost similar to that observed 
■earlier on infants fed .on spray dried infant 
food. 
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ASSESSMENT OF INSECT INFESTATION AND ACCEPTABILITY OF MARKET 
SAMPLES OF FOOD GRAINS— Part I: Studies on wheat-flour 

By S. Vknkatrao, K. Krishnamurthy, K. S. Narasimhan, V. A. Daniel, 

S. K. Majumder and M. Swaminathan 

(Central Food Technological Research Institute^ Mysore) 


I'ood grains and tTieir products are infested by 
various species of insects. Insects being uricotelic 
organisms, uric acid is excreted by them. 
Subrahmanyan et al} have demonstrated that 
uric acid can serve as an index of insect filth in 
samples of cereal grains infested under controlled 
conditions. Venkatrao et studied the 

relation between uric acid content and the extent 
of kernel damage in infested Bengal gram 
{Cicer arielinmn) and field bean {Dolichos lablab) 
and reported that uric acid contents of the material 
increased with the number of exit-holes in the 
seeds. These investigations indicated the possi- 
bility of extending the use of uric acid level in a 
commercial sample as an index of its unhygienic 
condition. The extent of insect infestation in 
whole grains could be assessed from the kernel 
damage and insect count. It is, however, more 
difficult to judge the extent of insect infestation 
in a milled product by visual inspection than in 
the case of whole grains. During the process 
of milling, damaged kernels and all body parts 
of insects are ground finely. So in assessing the 
extent of insect infestation in a milled product 
fragment count and uric acid content are probably 
the only two indices which could be used. Al- 
though the method of insect fragment count has 
been used as an index of unhygienic quality of 
milled products'^, the data with reference to the 
organoleptic quality of the products are lacking. 
So studies were undertaken to find out the relation 
of uric acid content and insect-fragment count 
to the organoleptic quality of the milled products. 
In the present communication data obtained on 
the above aspects with market samples of wheat 
flour are presented. 

Experimental 

Maleriah: Sixty samples of whole wheat 
flour were obtained from shops in and around 
Mysore city. 

Me Iliads of analysis: The flour samples were 
analysed for (1) insect-fragment count (2) uric 


acid content and (3) organoleptic quality by the 
following procedures. 

Insect fragment count: Insect fragment count 
was obtained according to the procedure of 
Harris et al^. 

Uric acid: The method for the estimation 
of uric acid contents of the samples was the same 
as described by Venkatrao et al"". Essentially 
the method consists of the following steps: (1) 
extraction of uric acid from the flour with water, 
(2) determination of the total uric acid content 
in the protein-free aqueous extracts using the 
Benedict’s uric acid reagent, (3) destruction of 
uric acid in aliquots of the extract by the enzyme 
uricase and estimating the apparent uric acid-like 
substances reacting with the uric acid reagent, and 
(4) determination of the true uric acid content of 
the extract as the difference between the ‘total’ 
and ‘apparent’ uric acid values. 

Organoleptic quality: Random samples of 
the flour were used for assessing the organoleptic 
quality of the dough and chapati (unleavened 
bread) prepared from the flour as follows : 

Preparation of dough: The dough was pre- 
pared by adding the required amount of cold water 
(water : flour, 1 :4, by volume) and salt to 
the flour, mixing and kneading with the hand. 

Preparation of chapati (unleavened bread) : 
About 25 g. of the dough was rolled to a size of 4^^ 
diameter. This was baked on both sides for a 
few minutes on a hot plate till the chapati puffed 
and attained a light brown colour. 

The different: samples were organoleptically 
evaluated by a panel of 6 judges. The judges 
examined the products for texture, smell, taste 
and acceptability and evaluated using a maximum 
score of 10. The ranges of organoleptic score and 
the acceptability were as follows: 10-7 highly 
acceptable; 6.9-4 acceptable; 3.9-2 bad, not 
acceptable and 2.9-0 very bad. 

Results and Discussion 

The insect fragment counts, uric acid contents 
and the results of studies on the organoleptic 
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evaluation of wheat flour samples are presented 
in Table 1. The distribution of the samples 
with reference to the different ranges of insect 
fragment count, uric acid and organoleptic qua- 
lity of chapatiy and dough are given in Tables II, 
III and IV respectively. 

Bisect fragment count: The insect fragment 
count of the different market samples ranged 
from 0-825 per 100 g. of material. It may be 
seen from Table I that the insect fragment count 
although in general, indicates the degree of infes- 
tation, cannot serve as a very reliable index of 
organoleptic quality of the material. In the 
case of some acceptable samples of wheat flour, 
the fragment counts were very high, while low 
fragment counts were obtained in samples of low 
organoleptic qualities. The former case might 
have arisen due to the influx of fresh insect 
population from other infested stocks stored 
adjacent to the sampled stock and the latter was 
due to sieving and other cleaning operations 
either prior to milling or before the sale of the 
wheat flour by the merchant. 

Uric acid content: The uric acid content of 
the different samples ranged from 0-160 mg. 
per 100 g. of material. Uric acid content of the 
different flour samples indicate (Table I) the 
degree of acceptability of the samples more uni- 
formly, than the insect fragment count. Both 
the dough and chapatis prepared out of most 
of the wheat flour samples having less than 15 mg. 
of uric acid per 100 g. of material were accept- 
able. It may be seen from Table III that 73 
per cent of the market samples analysed, have 
less than 15 mg. of uric acid per 100 g. of material. 

The uric acid contents of flour samples result 
■from the activities of insects in the whole grain 
prior to milling and in the milled product during 
storage. The whole wheat grain is usually 
infested by Sitophilus oryza and occasionally by 
Trogodermasp. and Rhizopertha sp., while flour 
gets infested mostly by Tribolium castaneum -and 
Ephestia sp. The whole grain when infested 
can be detected by the presence of damaged 
kernels, but flour samples do not reveal any 
indication of infestation on visual inspection. 

Since uric acid is the major constituent of 
insect excreta, it is reasonable to assume that the 


Table I. Uric acid^ insect fragment count and organoleptic 
evaluation of market samples of zvheat flour 


d 

I? 

o 

Insect 
fragments 
(per lOOg) 

Uric acid 

Organoleptic score o 

'a 

B 

C3 

CD 

(mg./lOOg) 

Dough 

Chap at 

1 

1 

1.9 

8.0 

8.0 

2 

104 

5.6 

• ♦ . 


3 

22 

1.9 



4 

60 

3.2 ■ 

7.6 

7.0 

5 

78 

5.5 

4.8 

4.1 

6 

60 

6.5 



7 

3 

1.8 



8 

103 

7.0 

i,b 

4.5 

9 

22 

26.5 

2.0 

2.0 

10 

20 

2.1 



11 

434 

31.4 

4.6 

4.6 

12 

326 

8.0 

3.5 

4.9 

13 

301 

34.8 

5.0 

6.3 

14 

81 

0.98 

6.5 

6.5 

15 

81 

0.70 

... 


16 

648 

54.7 

1.0 

1.0 

17 

302 

5.1 

4.4 

4.2 

18 

106 

1.8 

6.5 

6.5 

19 

815 

26.8 

... 


20 

81 

. . . 

; , . 

... 

21 

80 

* » » 

6.0 

6.0 

22 

168 


7.0 

7.0 

23 

120 

32.0 

... 


24 

60 

. . • 

... 


25 

60 


... 


26 

110 

32.6 

... • 


27 

625 

39.7 

... 


28 

60 

0.2 

6.2 . 

6.2 • 

29 

649 

32.0 

• * • 

... 

30 

80 

0.7 

... 


31 

453 

158.1 

1.0 

i.6 

32 

- 482 

130.3 

• « . 

... 

33 

26 

. . . 

6.4 

7.1 

34 

255 

48.0 

2.0 

2.0 

35 

40 


4.9 

5.6 

36 

460 

50.7 

5.0 

5.7 

37 

475 

58.2 



38 

580 

104.5 

i*.5 

i.’5 

39 

125 

7.0 

r ,5.5 

5.0 

40 

32 


... 

. . . 

41 

26 

9.7 

2.8 

2.2 

42 

159 

10.5 

4.8 

5.5 

43 

230 

7.8 

5.0 

5.0 

44 

360 

8.4 

5,5 

5.5 

45 

573 

2.0 



46 

307 

9.8 

2,S \ 

3.S 

47 

nil 

0.5 

4.0 1 

4.6 

48 

41 

0.2 


\ 

49 

nil 

0.9 


! • • • 

50 

21 

2.5 



51 

247 

14.6 

i'.s 1 

2.9 

52 

113 

.10.2 

5.1 

6.5 

53 

750 

115.0 

2.1 1 

1.1 

54 

129 

2.5 

6.0 

7.0 

55 

100 

0.0 

5-6 

6.4 

56 

59 

12.0 



57 

8 


* • • 

... 

58 

38 

5^0 

. . » 


59 

51 

5.4 


» • • 

60 

213 

13,6 . 

. 6!6 

6.3 

1 
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Table IL Distribution of samples zvith ' reference to 
insect fragment count 


Insect 

fragment 

count 

(range) 

1 

Sample number 

Number of 1 
samples | 

% of total 
samples 

0-50 

i 

47, 49, 1, 3, 7, 9, 10, 33, 50, 57, 

35, 40, 41, 4S, 58. 

15 

25 

51-100 

: 4, 6, 24, 25, 28, 56, 59, 5, 14, 15, 
i 20, 21, 30, 55. 

14 

23.3 

101-200 

; 2, 8, 18, 23, 26, 39, 52, 54, 22, 42 

10 

16.7 

201-300 

: 60, 43, 51, 34 

4 

6.7 

301-400 

i 13, 17, 46, 12, 44 

5 

8.3 

401-500 

; 11, 31, 36, 37, 29, 32 

6 

10.0 

501-600 

i 38, 45 

2 

3.3 

601-825 

i 27, 16, 53, 19 

4 

6.7 


Table III. Distribution of samples with reference to 
uric acid 


Uric acid 

1 Sample number 

No. of 
samples | 

% of total j 
samples 1 

0-5 

1, 3, 4, 7. 10. 14. 15, .18, 20, 21. 

22, 24, 25, 28, 30, 33, 35, 40, 45, 
47, 48, 49, 30. 54, 55, 57, 58 

27 

45.5 

5.1-10 

2. 5, 6, 8, 12, 17, 39, 41, 43, 44. 

46, 59 

12 

20.0 

10.1-15 

42, 51, 52, 56,;60 

5 

8.3 

15.1-30 

9, lo- 

2 

3.3 

30.1-50 ; 

ll, 13, 23, 26, 27, 29, 34 

7 

11.7 

50.1-100 ! 

16, 36, 37 

3 

1 5.0 

100.1-160 

38, 53, 32, 31 

■ 4 

6.7 


quantities of the substances contributing to the 
off ’■flavour and bitterness of an insect infested 
product will be proportional to the uric acid con- 
tent. This fact is borne out by findings of organo- 
leptic tests carried out in this investigation. 
There is no information available on the pro duction 
of different substances responsible for the 
off-odour and bitter taste- by these insect pests 
of the whole grain and flour. Studies on these 
substances are in progress. . , 


Table IV. Distribution of sajnples zoith reference to 
. organoleptic quality 


Organoleptic 
score of 
(range) 

Sample number 

Number of 
samples 

% of total 
samples 

Chapatis 

10-7 

1,4,22,33,54 

5 

14.7 

6.9-4 

5, 8, 11, 12, 13, 14, 17, 18, 

20 

58.8 

3.9-2 

21, 28, 35, 36, 39, 42, 43, 

44, 47, 52, 55, 60 

9, 34, 41, 46, 51 

5 

14.7 

1.9-0 

16, -31, 38, 53 

• -4 

11.8 

Dough 

10-7 .. 

1, 4, 22 

3 

8.8 

6.9-4 

5, 8, 11, 13, 14, 17, 18, 21, 28, 

21 

61.7 

3.9-2 

•33, 35, 36, 39, 42, 43, 44, 47, 
52, 54, 55, 60 

9, 12, 34, 41, 46, 51, 53 

7 

20.6 

1.9-0 

<3 

16, 31, 38 

3 

8.8 


Summary 

Market samples of whole wheat flour were 
analysed for. insect fragment count and uric acid 
content to assess the extent; of insect infestation. 
Organoleptic quality of dough and chapati^ 
prepared with the samples was also studied. . 

Uric acid contents were found to indicate the 
degree of acceptability of the samples more uni- 
formly than the insect fragment counts. On the 
basis of organoleptic quality, samples containing 
upto 15 mg. of \iric acid per 100 g. of material, 
were acceptable and 73 per cent of the samples 
analysed were within this limit. 

- REFERENCES 

1. Subrahmanyan, V., Swaminathan, M., Pingale, S. V. 

and Kadkol, S. B., Bidl. cent. Food technol. Res. 
4955, 4, 86. 

2. Venkatrao, S., Nuggehalli, R. N., Swaminathan, M., 

Pingale, S. V. and Subrahmanyan, V., Food Sci. 
1958, 7, 55. 

3. ' Venkatrao, S., Nuggehalli, R. N., Pingale, S. V., 

Swaminathan, M. and Subrahmanyan, V. {in press). 

4. Harris, K. L. and Knudsen, Lila, F., J. Assoc, agric. 
■ CAem. 1948, 31, 786.. 

5. Venkatrao, S., Krishnamurthy, K., Swaminathan, M. 

and Subrahmanyan, V. Ann. Biochem. exptl. Med., 
* 1959, 19, 187. 




■ /, 


FOOD SCIENCE— JANUARY, I960 


REVIEW SECTION 


THE PRESENT POSITION OF GLASS CONTAINERS FOR THE FRUIT AND 
VEGETABLE PRESERVATION INDUSTRY IN INDIA 

By G. S. SiDDAPPA 

{Central Food Technological Research Institute, Mysore) 


Although canned products occupy a pro- 
minent position among preserved fruits and 
vegetables, other products like juices, squashes 
and cordials, jams, jellies and marmalades, 
ketchups and sauces, candied and crystallised 
fruits, etc., also are equally important. For 
packing several of these products, glass containers 
are either essential or are to be preferred on 
account of the visibility of the contents in them 
and the consequent eye-appeal and sales potential, 
especially in a country like ours, where the appear- 
ance of a food product is perhaps the most deci- 
sive factor from the point of view of the customer. 
Although the earliest 'canning’ was in glass 
containers, the development of the open-top tin 
can, almost to perfection, as regards its suitability 
for use on high speed automatic processing 
machines, nearly ousted the glass containers for 
canning fruits and vegetables. There is, however, 
still a demand for glass jars of special type like 
Kelner and Sutax jars with metal caps,, which can 
be used by the housewife for canning fruits and 
vegetables at home during the season. Such jars 
are not easily available in India, and this is likely 
to be a 'set-back’ to the proposed popularisation 
of home preservation of fruits and vegetables 
in the coming years during the Second Plan 
period. People have to be taught to become 
increasingly aware of the usefulness and advantage 
of these preserved products and thereby indirect- 
ly help in the rapid development of the large 
scale preservation industry in the country. 
When these preserved products become popular, 
the chances of reducing the present high costs 
of the products as well as of the containers will 
be brighter indeed. 

Type of Containers required by the 
Preservation Industry 

The ideal container for canned foods should be 
strong enough to protect its contents adequately, 
impervious to J air and water, not, harmful or 
toxic to the contents and be capable, of being 
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readily hermetically sealed and sterilized. Further, 
it should be light for economical handling, readily 
fabricated in attractive shapes and sizes and fairly 
inexpensive. These qualities are satisfied by 
tin or glass containers. In the case of the glass 
containers, however, in spite of the great advantage 
of the visibility of the products packed inside, 
their comparatively greater weight, less resistance 
to thermal and mechanical shock and' higher 
requirement of man-power for handling, are 
the chief disadvantages when compared with the 
all-purpose tin-container. In recent years, how- 
ever, glasses having less of these disadvantages 
have been developed, "but their adoption on a 
large scale in the place of the cans makes the 
preserved products highly^expensive. The glass 
container can only be an alternative container, 
but not a substitute one, for cans so far as canning 
of heat-processed foods is concerned. There, 
are, however, other products where the glass 
container cannot be replaced by the tin can. For 
instance, in the case of products like fruit squashes 
and cordials, which are highly acidic and are 
chemically preserved, and ketchiips, sauces, 
pickles and chutneys, which are not only acidic, 
but also contain a considerable amount of salt, 
glass containers are essential. The main types 
of glass containers required by the fruit and 
vegetable preservation industry may be broadly 
classified as follows : 

1. Bottles for packing fruit juices, squashes 
• cordials and syrups. 

. 2. Bottles and jars for jams, jellies and m.ar- 
malades. 

3. Bottles and jars for pickles, sauces, chut- 
iieys, relishes and vinegars,- etc. 

In addition to these, as already mentioned, 
special types of glass jars and bottles, which can 
be substituted for cans, are also required, to 
popularise home canning. ‘ These containers, 
however, are not essential to the canning industry. 
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Desirable Physical and Chemical characteristics 
of Glass Containers 

The different types of glass containers required 
for packing different types of products should 
satisfy certain essential conditions. In the case 
of glass containers used for canning heat-process- 
ed foods, conditions regarding hermetic sealing 
and resistance to thermal shock during steriliza- 
tion and cooling should be perfect. Similar 
conditions hold good in the case of heat-processed 
fruit and vegetables juices, vinegar, ketchup and 
sauces also. In the case of bottles used for pack- 
ing fruit squashes, cordials and syrups, however, 
resistance to thermal shock is not so important 
as that to mechanical shock, as these products are 
generally preserved in the cold by the addition of 
chemical preservatives like sulphur dioxide and 
sodium benzoate. Resistance to thermal shock 
is, however, still desirable to facilitate the cleaning 
and sterilization of the empty bottles. 

Effect of the Composition of Glass on the Quality 
of the Products 

The glass of the container should not have any 
deleterious effect on the colour and taste and 
flavour of the product packed in it. This aspect 
of the problem, however, requires a critical 
investigation. The composition of the glass as 
regards its iron content and the form in which it 
exists, whether as ferrous or ferric, and the alkali- 
nity are likely to have a considerable effect. It 
has so far been presumed that any alkalinity of 
the glass will end in neutralising part of the aci- 
dity of the fruit juice, or squash, thereby resulting 
in the formation of salts which might bring about 
the coagulation and settling of the colloidal 
suspension in the product. Apart from any 
neutralization of the acids of the product, the 
alkalinity of the glass, especially the high pH 
at the inside surface in contact with the product, 
is likely to play an important role in the so-called 
non-enzymatic browning of fruit juices and 
squashes. The Maillard or browning reaction 
between sugars and amino acids, which occurs 
in ‘near-dry’ systems and at a high alkaline pH 
range, may be facilitated near the surface of the 
glass where the pH is high, although the juice 
or squash as such has a pH in the acid range. 
This may be a possible explanation for the occurr- 


ence of non-enzymatic browning, which occurs 
in a highly acid medium like a fruit juice or squash 
in glass containers. This, however, requires a 
critical investigation. It would be interesting to 
make a comparative study of this browning dis- 
coloration using different types of containers 
like glass, tin, plastic, etc. We have already 
undertaken some work of this type using tin 
cans. The possibility of coating the surface of 
the glass with protective films like those of sili- 
cones, similar to the lacquering of cans, requires 
a fuller investigation, although this may increase 
the costs considerably. 

The ferrous and ferric iron content of the glass, 
especially in relation to the restriction of trans- 
mission of Infra Red and Ultra Violet radiations, 
may have a profound bearing on the susceptibility 
of the constituents of juice or squash to thermal 
and photochemical reactions. The slight blue 
or yellow colour of the glass bottle, which is due 
to the presence of iron in the ferrous or ferric 
condition, may not always be an unmixed dis- 
advantage because it can be of help in mitigating 
any possible deleterious effects of radiations in 
these ranges. This aspect also requires careful 
study. The ‘black-neck’ formation in tomato 
ketchup packed in glass bottles in another prob- 
lem facing the industry. Our recent investiga- 
tions, using natural as well as model systems, have, 
however, shown that the presence of oxygen in 
the headspace of the bottle is a major factor in this 
case. This may be aggravated by a faulty closure. 
The presence of iron in the medium also influences 
this ring formation, as shown by our experiments 
carried out in sealed Pyrex glass tubes. The role 
of the composition of the glass of the bottle in 
this reaction has, however, to be studied critically. 

Importance of Closures 

As regards jars and bottles for the other pro- 
ducts which are not heat-processed, their shape, 
appearance, dimension and resistance to mechani- 
cal shock during filling, packing and transport, 
are of primary importance. In this connection, 
it may be emphasised that the glass container 
without the closure is only half the show. The 
closure, whether it be a crown-cork, a clip-on 
metal lid, a metallic screw-cap or a roll-on 
seal, is as important as the glass container for 
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packing the preserved products. This important 
fact appears to have not been appreciated univer- 
sally, as is evidenced by the presence on the 
market of various types’ of bottles and jars with 
ill-matching or unsuitable closures. Any im- 
provement in the design and fabrication of glass 
containers for the fruit preservation industry 
should necessarily be accompanied with simul- 
taneous improvement in the closures as well. 

Standardisation of Glass Containers 
The wide range of glass containers in vogue at 
present in the country for packing different fruit 
and vegetable products by different concerns has 
militated against any standardisation and ration- 
alisation of a smaller number of containers and 
closures best suited for the purpose. In other 
countries like the U.S.A., where the production 
of any one product by any one manufacturer is 
very high, it is possible to maintain individuality 
and distinctiveness of the container, since there 
is scope for production of any such container 
in such large quantity as to make it economical. 


At the moment, the tomato ketchup bottle appears 
to be the only one that has been generally adopted 
in this country. The same principle will have to be 
extended to other products also, although it may 
mean a little subjugation of the individuality, 
because the- crying need of the preservation 
industry today is the capacity to produce more 
and more of preserved fruit and vegetable pro- 
ducts in a better and cheaper way so that they 
can reach a wider section of the people. The 
reduction in the number of different shapes and 
sizes of glass containers will facilitate their pro- 
duction at cheaper cost from material of better 
quality and thereby indirectly lower the costs of 
the preserved products themselves. Only then, 
will it be possible to lay down effective standards 
and specifications, chemical as well as . physical, 
for glass containers for the fruit preservation 
industry. The development of such containers 
requires the whole-hearted support and co-opera- 
tion of the glass and closure manufacturers, the 
fruit preserver and the research worker. 




With the best compliments of 

CORN PRODUCTS CO. (INDIA), PRIVATE LTD. 

BOMBAY 
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^’JpHE Seminar wliich is a regular scientific activity of the CFTRI provides an open forum for all 
scientific workers of the Institute in so far as one of them presents a paper on a problem on which 
he is engaged or reviews an aspect of Food Science and Technology, while others participate in the 
discussion and express their views on the subject matter of the paper. The visits of distinguished 
scientists and technologists are also availed of for arranging addresses to such gatherings! 


Summaries of the Seminars 
S {IS) 7 

Mycological aspects of diastase 
production, by T. N. Ramachandra 
Rao {October 6, 1959). — Intro- 

ducing the subject, the speaker 
said that enzymes find wide and 
extensive employment, in scientific 
investigations and clinical practice as 
reagents, in medicine as physi- 
ologically active drugs and in 
industry as biochemical catalysts 
which promote saccharifications 
and other types of hydrolytic 
degradations. He then listed a few 
of the enzymes such as diastase, 
invertase, protease, pectinase, ami- 
no acid decarboxylase and glucose- 
oxidase as instances of enzymes 
used in industry and research. 

The production of diastase from 
microbial sources has formed the 
subject of numerous investigations 
from 1887 onwards. Manufacture 
of enzymes from microbiological 
sources, possesses the exceptional 
advantage that within certain limits 
the production can be strictly 
controlled. The speaker then re- 
ferred to the work on the production 
of diastase by moulds carried out in 
foreign countries and gave detailed 
background information of the 
findings by Indian workers at vari- 
ous centres in the country. 

The main problem of the my- 
cological aspects of the production 
of mould diastase starting with 
wheat bran was then taken up for 
detailed study. Starting with a 
new isolate of Aspergillus oryzae 
isolated from a mixed Koji culture, 
the speaker outlined step by step the 
mycological aspects of the method 
for good yields of diastase. The 
need for preparing a dry spore 
inoculum and for keeping the mois- 
ture in bran as low as possible was 
emphasised. It was pointed out 
that after the two stage fermentation, 


held during October — November, 

the moldy bran could be dried to a 
moisture content of 12 per cent and 
kept for future use. 

The enzyme was extracted in 
cold and precipitated with 70 per 
cent ethyl alcohol. The limitations 
of other solvents like methyl alcohol 
and acetone as precipitants were 
discussed. The enzyme precipitate 
was treated with 95 per cent ethyl 
alcohol and later on by acetone to 
remove residual moisture. The 
dry enzyme powder had a nitrogen 
content of 3.48 and could hydrolyse 
60 times its weight of soluble starch 
under experimental conditions. 

The talk was followed by an 
interesting discussion in which the 
following important points were 
raised : whether there was any 
difference in the nature of enzymes 
obtained by the new method as 
compared to literature values, whe- 
ther the new process gave improved 
yield, possibility of varying the 
culture strain to get maximum 
yields, cholani malt residue as a good 
substrate for A, oryzae^ possibility 
of any contamination from outside 
when the moldy bran was kept for 
36 hours, use of EDTA as a better 
reagent in testing for copper, whether 
the process was going to be econo- 
mical in view of the large amounts 
of alcohol required, whether the 
product was comparable to standard 
preparations, the special advantages 
of selecting wheat bran, whether 
any treatment was needed to 
maintain the potency of the orga- 
nism, need for more detailed study 
about the presence of copper, 
whether adsorbents could not be 
used in place of solvents and whether 
the enzyme activity was in the 
mycelium or in the spore. 

Winding up the discussion, the 
President said that besides inorga- 
nic N serving as nutrient, the 


1959 are given in this section. 

presence of protein was also useful 
in enzyme production. The aim 
should be to get maximum yields. 
He said that the mouldy residue 
could also be used in some ways. 
He stressed the need to find out 
whether the enzyme preparation 
had any activity other than that 
of amylase. The use of micro- 
organisms like A, oryzae to break 
down oilseed meal proteins should 
be investigated. He referred to the 
enormous amounts of alcohol that 
would be required as a limitation of 
the process. Possibility of con- 
centrating the aqueous extract of 
the moldy bran, adsorbing the 
concentrate on some adsorbent 
chemicals and finally eluting should, 
therefore, be studied. He con- 
cluded by saying that the object 
should be to get an enzyme pre- 
paration, which had concentrated 
activity, was cheap and pure. 

5 {IS) 2 

Analysis of trade grades and 
trade wastes of pepper, by 
C. T. Dwarakanath, {October 24, 
1959). — ^The speaker gave a brief 
summary of the results presented 
in two earlier seminars which 
brought to the fore the problem of 
varieties in pepper grown in India. 
With an annual production of 26.6 
thousand tons in 1957-58, India 
exported 13,600 tons of pepper 
earning about three crores of rupees. 
Even though the quantity of pepper 
exported has largely been constant, 
yet there has been a significant 
decrease in value. It was therefore 
thought necessary that ways and 
means should be sought for the 
economical utilization of trade waste 
of pepper industry. 

Many of the importing countries 
have laid down standards for black 
and white pepper, and hence it Avas 
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^ desirable to analyse Indian trade an oleoresin of standard quality oleoresin could be used for surface 

grades and compare them with acceptable for export trade which coating to prevent fungus growth on 
those of Malaya. retained in full the ‘aroma’ and pepper and emphasized the need for 

The speaker then presented de- ‘bite’ factors of pepper. These work on that line. He stressed the 
tailed data about the analysis of oleoresin concentrates could be importance of increasing the size of 
standard trade grades of India and either from pure pepper or from oiir white pepper production by 
Malaya as well as insect and fungus rejections with suitable blends to using chemical or mechanical 
infected pepper. In addition to retain flavour of the original product, methods so that it could help in 
the above samples, analysis of three It was pointed out that every effort gaining attention of foreign markets, 
types of trade wastes, namely would be made to utilise the ‘Pepper The surface coat left over could also 
‘Pepper Stems’, ‘rejections’ and rejections’ for this purpose, thus be properly used. Extraction of 
'VaragiC was also presented. The finding an economic use for one oleoresin from pepper should be 
results revealed that all our samples of the trade wastes of pepper. tried on bulk level and utilization of 
of trade grades of black and white The discussion that followed the extracted residue should also be 
pepper were well within the stand- talk centred round the following thought of. Summarising, he said 
ard limits prescribed by various points: whether the oleoresin was that production of fungus-free coated 
^ importing countries. Fungus and soluble in water or acetic acid so Pepper, increased production of 

insect infected pepper have not that it could be used in tomato white pepper and using the coat for 
suffered much damage in their essen- ketchup industry, how the results oleoresin extraction, proper packag- 
tial constituents and hence could compare with the specifications of of the oleoresin and ban on 
safely be reclaimed. the Central Committee for Food export of pepper ^ rejections but 

Referring to the waste products Standards, hygroscopicity of pepper- export of the oleoresin obtained from 
of pepper industry, the speaker said sal as compared to that of salt, the ^hem should be encouraged. The 
that these materials were characteris- reason for the low export earnings keeping quality of pepper-sal should 
ed by high fibre, low starch and in spite of the Indian pepper con- ke investigated. He referred to the 
high total ash contents. Pepper- forming to the standards laid down non-availability of a real free- 
rejections proved an exception in by importing countries, extent of flowing salt as main difficulty in 
that it showed high values both for variation of components in different producing such a product. He 
ether and alcohol extract thereby pure varieties, stability of piperine concluded by saying that there 
^ indicating its possible use for extract- in the oleoresin, Indian specification could be a greater demand for 

ing the oleoresin. for pepper, countrywise distribu- concentrated product having all the 

The speaker then outlined the tion of export, whether there were aromatic principles of pepper, 
old method for determination of any standards prescribed for fungus 
‘crude pipeline’ in pepper by infected pepper, the nature of C) vi? 

nitrogen estimation and compared carminative principle in pepper, Effects of proteins and pro- 
it with the more recent spectropho- whether pepper rejections were tein foods in glucose tolerance, 
tometric method. The analytical being exported from India, the size by M. V. L. Rao {November 18, 
data on piperine estimation for 10 of white pepper industry in India 1959). — In the preliminary intro- 
varieties, trade grades and also and how the white pepper rejections duction of the subject, the speaker 
trade wastes of pepper, was present- are being utilized, the type of briefly outlined the physiological 
ed. The results revealed that package required for the oleoresin, mechanism of the control and 
peperine values by the spectropho- possibilities of using green pepper regulation of blood sugar levels in 
tometric method were lower when in the pickling industry, the nature the animal body and emphasised 
?;< ■ . compared Vvfith the values obtained of volatile principles of pepper, the that insulin — the anti-diabetic hor- 

by the nitrogen determination in solvent used for the extraction of mone of the pancreatic gland — was 
non-volatile ether extract. The oleoresin, the composition of oleore- the prime factor in this physiologi- 
higher values in the latter case might sin and whether any synthetic pre- cal regulation. A relative insuffici- 
be due to other nitrogenous subs- paration of piperine was available. ency of insulin is the main underly- 
tances present in the oleoresin. Winding up the discussion, the ing cause of diabetes (Diabetes 

Supplementing the talk, Dr T. N. President said that the medicinal mellitus). The present investiga- 
Ramachandra Rao stated that the and therapeutic properties of pepper tions, it was mentioned, had their 
recent trend, particularly in U.S.A. should be studied so that it could origin in the preliminary observa- 
and Canada, was to use stabilized stimulate increased market for tions recorded by Dr Srinivasan in 
oleoresins of pepper both for pepper. It was necessary to make the ‘Lancet’ (August 1957, pp. 317- 
culinary purposes and in food more concentrated efforts to improve 320) about 2 years ago. 
industries such as meat packing and the trade with U.S.A. Referring to In furthering the programme of 
pickling. Pie concluded by saying the fungus infection of pepper, he researches on dietary proteins in 
efforts were being made to process said that acetic acid extracted relation to glucose tolerance and 
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the treatment of diabetes, the first Clin, Invest,, 35, 411, 1956). normal individual, however, these 

question to answer was whether the However, in contrast with their effects were not evident, 
observed favourable influence of results, iso-valeric acid, an inter- Discussing the possible mecha- 
certain proteins like casein and the mediary metabolite of leucine, had nism by which orally ingested pro- 
field bean proteins was due to any only a slight effect. Both L-leucine teins may accelerate glucose utili- 
interference with the rates of ab- and iso-valeric acid had little effect sation in the normal as well as 
sorption of carbohydrate from the on either the fasting blood sugar diabetic organism, the speaker 
'gut or to stimulation of utilisation by level or the glucose tolerance in a mentioned that it may involve: 
the tissues. With a view to elucida- confirmed case of diabetes. {cl) priming of additional insulin 

ting this point, suitably phased During the past 3 years and more, secretion, {b) potentiation or pro- 
intravenous glucose tolerance tests a few well-established diabetics had longation of the action of insulin, 
were carried out on a normal subject been kept for fairly long periods on (c) the suppression of glucogenesis 
after the oral ingestion of various dietary regimens which included through inhibition of glucose-6- 
proteins and protein foods. The in- liberal supplements of casein, skim phosphataseof the liver or enhanced 
travenous load of glucose was 25 g. milk powder and pulses like black utilisation of glucose through acce- 
of a sterile 50 per cent solution, gram and field bean. Their dia- leration of hexokinase action, {d) 
which was administered within 1-1 -J- betic status as well as general other independent influences on 
minutes. 25 g. of the proteins or condition were observed from time carbohydrate metabolism and (e) ^ 

its equivalent of the protein foods, to time. These preliminary ob- influence on other hormones involv- 
were fed an hour before the intra- servations indicated that these pro- ed in the glucostatic mechanism, 
venous injection. The results were tein supplements influence very It was stated that casein hydrolysate 
illustrated by means of graphs favourably the fasting blood sugar and leucine and other amino acids 
which clearly indicated the pro- levels, the glucose tolerance and the had been tested for their influence 
found effect of certain proteins on general condition of the subjects, on glucose-6-phosphatase activity m 
the utilisation of glucose in this In advanced cases, the insulin vitro. There were no observable 
test. Casein exerted the maximum requirements could be gradually inhibitory effects. Their influence 
effect . in this respect, gelatin was reduced to a minimum of 20 units on the hexokinase system was under 
ineffective and the pulse proteins plain insulin per day and in the less study. The speaker explained that 
(field bean, black gram, red gram advanced cases, it could be com- the rat-diaphragm technique was 
and Bengal gram) had an interme- pletely dispensed with when the being standardised for studying 
diate effect. The data provided patients were on the protein sup- both the plasma insulin activity as 
clear-put evidence in favour of the plemented regimen. Typical data influenced by various dietary pro- 
\ view that the observed effect of the relating to such long-term influence teins and amino acids and also the 
proteins on glucose utilization was of dietary protein supplements were possible effect of protein split-pro- 
not due to any interference with presented. It was emphasised that ducts on glucose utilisation and the 
the intestinal absorption of carbo- extended clinical trials on a large influence of insulin thereon. Experi- 
hydrates. The effect, therefore, number of well-controlled groups ments on totally depancreatized dogs 
had to be explained in terms of the were necessary to confirm these have also been contemplated, 
enhanced utilisation of carbohydra- observations and determine the It was emphasised that the 
tes brought about by the digestion extent to which dietary protein results obtained with leucine should 
products of the proteins (amino supplements would help to reduce not be interpreted to mean that the 
acids and or peptides). the insulin requirements in various effect of the proteins was equivalent 

Next, data relating to the in- types of diabetics. The long-term to their leucine content, particularly 
fluence of individual as well as effects of feeding such large protein because leucine was not effective in 
mixtures of amino acids in the supplements would also have to be the case of the diabetic tested. Both 
proportions as present in 25 g. of ascertained. leucine and proteins had to be i 

casein on oral and intravenous glu- Some preliminary observations examined independently. A com- 
cose tolerance in 3 normal indi- were also presented on the influence plete explanation of the effect of 
viduals was px*esented. Of the ofthe vegetable, Knol-khol (Brassica proteins would have to take into 
amino acids tested, only L-leucine oleracea caulorapa) on blood sugar consideration the rate and pattern 
had an effect comparable with that levels and glucose and starch toler- of release of peptides and amino 
of the proteins. At a dose of 4 g. ance in a diabetic as well as in a acids during proteolysis in the 
there was practically no elevation normal individual. Ingestion of gastro -intestinal tract, especially 
in the blood sugar level after the 100-150 g. of the cooked veget- in the initial phase, and the effect of 
oral ingestion of 70 g. glucose for able lowered the fasting blood sugar the resulting products on glucose 
a period of 2-2-f hours. These of the diabetic by 30 per cent and utilisation. Experimental work on 
results confirmed the previous ob- accelerated the utilisation of glucose this aspect formed part of the future 
servations of Cochrane et al. (J, in the sugar tolerance tests. In the programme of work. 
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In the interesting discussion that 
ensued, the questions mainly cen- 
tered round the meaning of the 
results presented in the practical 
terms of treating diabetic subjects. 
The additional points raised related 
to the effect of vegetables and other 
plant materials influencing glucose 
utilisation in the diabetic, the effect 
of differences in digestibility ex- 
plaining the varying effects of the 
different proteins on glucose toler- 
ance, the hypoglycemic effect of 
bile salts and its possible relation 
to the observed effect of proteins, 
etc. Also, it was suggested that in 
studying the mechanism of action 
of proteins and amino acids on 
glucose utilisation in normal and 
diabetic subjects, the possible 
changes in plasma protein fractions 
brought about by the large protein 
supplements fed and the influence of 
these protein fractions on the bind- 
ing of insulin in the plasma have 
to be taken importantly into account. 

In answering the questions raised 
the author made the following 
points : A number of plant materials 
had been reported, from time to 
time, to be useful in the treatment 
of diabetes, but the claims had not 
been substantiated clinically in 
many cases. It was difficult to 


ascribe the effect of proteins and 
amino acids to any possible stimula- 
tion of secretion of bile salts. The 
digestibilities of the proteins as well 
as the pattern of release of amino 
acids and peptides have to be taken 
into consideration in comparing 
their relative influence on glucose 
tolerance and glucose utilisation. 
Although the presence of large 
amounts of peptides in the blood 
during active protein absorption 
had not been demonstrated, it is 
possible that small amounts of 
catalytically active peptides may be 
present in the portal as well as 
systemic blood. 

Regarding plasma insulin and its 
binding by the protein fractions 
present, it was explained that the 
contemplated experiments using 
the rat- diaphragm would give the 
answer to the questions raised and 
also indicate whether peptides and 
amino acids enhanced the utilisation 
of glucose in the tissues. Answering 
the question raised regarding cer- 
tain discrepancies between the 
levels of blood sugar and the urinary 
excretion of glucose, it was men- 
tioned that kidney defects, especially 
with regard to tubular reabsorption 
of glucose, at times, lead to such 
anamolous results. 
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In his concluding remarks, the 
President complimented the speaker 
on his lucid exposition and stated 
that it was necessary, on the funda- 
mental side, to understand more 
fully the action of proteins and 
amino acids on blood sugar and 
glucose utilisation in both normal 
and diabetic individuals. In addi- 
tion to the programme of experi- 
ments on animals, he suggested 
that trials may be carried out with 
partially pre-digested proteins to 
establish what fraction of the 
disgested protein was responsible 
for the effect. Pie emphasised the 
need for more extensive clinical 
trials to enable one to formulate 
satisfactory therapeutic .diets for 
diabetics. He mentioned, in pass- 
ing, that the results obtained already 
had attracted the attention of 
scientists both in India and abroad. 
The U.S.D.A. was interested in 
promoting, further studies in this 
line. Their experts were here 
recently to discuss the plans. He 
hoped some useful proposals would 
emerge. He commended the in- 
vestigators for having made such 
extremely useful contributions by 
acting as their own guinea-pigs and 
wished them all success in the future 
investigations. 
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I N pursuance of the policy of rendering technical aid to food industries in the country, the 
CFTRI supplies information on technical and other problems, carries out analytical work and 
undertakes short- and long-term investigations on behalf of the industry, besides bringing out 
publications containing important technical advances in different aspects of Food Science and 
Technology. The Institute deals with a number of enquiries from various food industries and 
others interested in Indian processed food products. A few of the enquiries answered are 
reproduced in this section. 


Fumigation of grains 

E{IS) 1 

Please arraiige to supply literature 
regarding the nezoly developed ^cal- 
hrix' fimigant pencils to our office at 
an early date} (Hapur, U.P.) 

For large scale fumigation of 
stored grains in go down and ware- 
houses, ethylene dibromide (a liquid 
at ordinary temperature) is used 
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as such m calculated amounts, 
small scale trials, when just a few 
gunny bagful of grains or grains 
stored in bins have to be fumigated, 
the fumigant pencils are used. These 
fumigant pencils called ‘calbrix’ 
are absorbent sticks containing 
requisite amount of ethylene dibro- 
mide. Calbrix does not contain any 
lindane as presumed in your letter. 
Two fumigant pencils are sufficient 


to fumigate one standard gunny 
bagful of grain. The sticks are 
introduced into the bag with the 
help of tongs or a ‘calbrix gun’ 
and left in the bag for about a week. 
Instead of fumigant pencils, am- 
poules containing calculated quan- 
tity of the fumigant can also be used. 
The bag may be covered with an 
empty sack or a polyethylene sheet 
to make it fairly airtight. The 
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vapours of ethylene dibromide slow- 
ly penetrate through the grain and 
destroy the insects. After one 
week, the grain is dried in the sun 
to -remove residual vapours of the 
fumigant, if any. 

It may be mentioned here that 
this fumigation takes care of only 
the existing infestation. For effi- 
cient preservation of food grains, 
the external infestation or the entry 
of insects through the bag has also 
to be prevented. This is done by 
treating the empty jute bags with 
an insecticidal formulation called 
Test-proof emulsion’. By combin- 
ing the two processes of impregnat- 
ing the bags and fumigating the 
grains, further infestation can be 
easily prevented for about 8-10 
months. 

The above methods are now 
being practised by servicing agencies 
given below; 

The Infestation Control Corpora- 
tion, 

Northern Circle: 

11 A, Cline Road, 

Bangalore — 5. 

Southern Circle : 

38, Mettu Agraharam, 

Salem — 1. 

Drying of chillies 
E(IS) 2 

I am interested in having a plant 
for dehydrating 30 maiinds of green 
chillies per day. I hear that driers 
used in tea industry are suitable for 
the purpose. Can you let me know 
as to where such plants are available 
and zohat is the most suitable drying 
temperature} (Nainital) 

We have to inform you that for 
drying chillies, we require a tem- 
perature of 60-70° C so that tea 
driers with suitable modifications 
can be used with advantage. The 
manufacturers of tea driers are : 

(1) M/s A. P. V. Engineering 

Co. Ltd., 

Post Box No. 2492, Calcutta. 

(2) M/s Batliboi and Co., 

Forbes Street, P.B. No. 

190 A. Fort, Bombay 1. 

Alternatively, if large capacity 
driers are required, a chamber 
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with a false bottom (6' dia, X 6' 
height) may be used and air heated 
at 60-70° C may be blown from the 
bottom with a velocity of 2500 c. ft./ 
minute, thus giving 3" S.W.G. 
pressure and by an appropriate 
arrangement for partial recirculation 
of the hot air, an economy fuel 
consumption can be effected. 

Solubility of malt powder 

E {IS) 3 

The malt powder prepared from 
ragi does not seem to dissolve com- 
pletely in hot water or milk. After 
some time^ one can find some solid 
substance remaining at the bottom. 
Can you please advice me if there is a 
method to get the ragi malt dissolve 
completely} (Bangalore) 

With regard to the method to 
get the ragi malt dissolve, we 
like to inform you that it is not 
possible to dissolve any cereal malt 
either in water or in milk. The 
best that can be obtained is a tho- 
rough dispersion. If the malt is 
very finely powdered, it can be 
mixed with hot milk or water, 
stirred well and used. Even this, 
on standing, will gradually separate 
out, though it will take some time. 

Guar gum 

E{IS) 4 

Could you kindly furnish us the 
information available on guar gum} 
(Calcutta) 

Guar gum is obtained from the 
seeds of the plant Cyamopsis 
tetragonoloba, which is indigenous 
to India. The plant grows to a 
height of about 3-10 feet bearing 
fleshy pods ll/A" long. Each 
pod contains 5-12 seeds. The 
plant comes into bearing in 3-3-i- 
months and gives a very good yield. 
It is grown all over India. The 
green pods are commonly used as 
a vegetable and the plant is used as 
a nutritious green fodder for horses' 
and cattle and also as a green ma- 
nure crop. The seeds are con- 
verted into dhal, cooked and fed to 
cattle with a little mustard oil. The 
seed is also utilized for the prepara- 
tion of a gum which is used in 
food, paper and textile industries. 


The gum-containing portion is 
separated from the outer coat of the 
seed through milling and the former 
is made into flour which is the 
commercial source of guar gum. 
The soluble part of guar flour 
consists mainly of galactomannan, 
containing 34.5 per cent d-galactose 
anhydride and 63.4 per cent d- 
mannose anhydride. The flour is 
dispersible in hot or cold water 
yielding dispersions with exception- 
ally high viscosities at low concen- 
trations and possessing 5-8 times the 
thickening power of ordinary 
starch. Aqueous dispersions of 
the gum are neutral in reaction and 
their viscosity is affected by changes 
in pH or electrolyte concentration. 

Due to its colloidal nature, the 
gum acts as stabilizer and thickener 
in food products like ice-cream, 
bakery mixes and salad dressings. 
Guar flour is also used in paper and 
textile industries. 

Antioxidants 

E (IS) 5 

We understand’ that a mixture of 
butylated hydroxianisole, propyl 
gallate and citric acid proves to be 
the most effective antioxidant for use 
in the manufacture of biscuits. Will 
you kindly let us know the proportion 
in zohich the above three cheinicals are 
to be mixed to give the desired, effect} 
(Kanpur) 

There are several proprietory 
brands of anti-oxidants such as 
Tenox II, Sustane, etc. available on 
the market. These are mixtures of 
butylated hydroxianisole, propyl 
gallate and citric acid in different 
proportions depending upon the 
particular brand. Tenox It, for 
example, consists of a mixture of 
20 per cent of butylated hydroxia- 
nisole, 6 per cent of propyl 
gallate, 4 per cent of Citric acid and 
17 per cent of prop3dene glycol used 
as a solvent. The maximum 
amount of the anti-oxidant mixtures 
to be used in baked and confection- 
ery goods is 0.02 per cent on the 
basis of the weight of the fat. The 
anti-oxidant mixture, Tenox II, 
can be obtained from Messrs. 
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Tennessee Corporation, 360 N, 
Michigan Blvd., Chicogo-4, Illinois 
U.S.A. 

Manufacture of jelly crystals 

E (IS) 6 

TI ^ e shall feel iniicli obliged if you 
can guide us zoith the technical as- 
pects of manufacturing jelly crystals. 
In viezo of the import restrictions on 
pozodered flavours, zue shall he glad 
if you enlighten us in regard to the use 
of liquid flavour. Our experiments 
shozo that after the jelly made from^ 
crystals is taken out of refrigerated 
box, it starts melting. Is there any 
stabiliser or chemical that zuould help 
in retaining the geU 

We are furnishing below the 
details of the method of preparation 
of jelly crystals as desired by you. 

Recipe 

Sugar ... 85^' lb. 

Powdered gelatine ... 12-| 

Citric or tartaric acid ... 2 , , 

Flavour and colour ... Sufficient 

The flavourings and colours used 
vary with the type of jelly desired 
to produce. Depending upon the 
flavouring added, the appropriate 
acid, viz., citric or tartaric acid is 
used. The colour is dissolved in a 
suitable solvent and then sprayed 
on to the gelatine powder, the latter 
being dried down to its original 
moisture content when necessary 
and passed through a grinding ma- 
chine. As the sugar, gelatine and 
acid are of diflerent particle sizes, 
they are ground individually to the 
same size and then mixed in appro- 
priate proportions. If this indi- 
vidual grinding to similar particle 
size is not carried out, the ingredi- 
ents are mixed thoroughly in a 
mixing machine and packed direct- 
ly from these, avoiding the separa- 
tion of the various components that 
would occur if the mixture were 
handled to any great extent before 
packing. 

You may also refer to the book 
entitled ‘Gelatine desserts and table 
jellies’ by A. E. Williams, published 
by Food Trade Press Ltd., 7, 
Garrick Street, W. C. London, a 
copy of which can be obtained from 
any of the leading booksellers. 
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Powdered gelatine of good edible 
quality conforming to the food 
standards can be used for manu- 
facture of the jelly crystals. You 
can also use liquid flavours in the 
place of powdered ones provided 
they are in concentrated form. The 
method of incorporation of liquid 
flavour is to add it first to one of the 
ingredients, namely sugar or gela- 
tine and then mix it up with the 
rest. 

As regards the difficulty in keep- 
ing the set form of the prepared 
jelly after removal from the re- 
frigerator, there is nomeed for any 
stabiliser. You can probably use 
the minimum quantity of water in 
the preparation of jelly during sum- 
mer while in winter the quantity of 
water may be slightly increased. 

Blended flour 

E (IS) 7 

I understand that you have deve- 
loped a blended flour knozjon as 
^Paushtik attcC and I shall be thaiik- 
fid to you if you can furnish the 
details of the same and its nutritive 
value. (New Delhi) 

Investigations conducted at the 
Central Food Technological Re- 
search Institute, Mysore, have 
shown that a blend of flours (wheat : 
75 parts, tapioca flour: 17 parts and 
groundnut flour: 8 parts) can be 
used for the preparation of chapa- 
ties and purees in the same way as 
atta. Some trials carried out at 
different centres in India have 
shown that the blended atta is 
generally acceptable to wheat eaters. 

Blended atta will be consumed in 
place of ordinary atta. It is hoped 
there will be a large demand for the 
product in areas where atta is used 
as a staple food. 

An annual production of 9 lakh 
tons of blended atta will result in a 
saving of 2.3 lakh tons of wheat 
which is being imported at present 
to overcome the food shortage. 
This will, in turn, result in a saving 
of Rs 11.5 crores as foreign ex- 
change which will have to be spent 
otherwise for importing 2.3 lakh 
tons of wheat. Further, the use 
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of blended atta in place of ordinary 
atta will help to give 25 per cent 
more food to the people and this 
will in turn help to overcome the 
food shortage. 

The nutritive value of blended 
flour is given below: 


Nutritive value of blended flour ' . 

(values per 100 g.) 

Calorific value 

... 352 

Protein ... ... 

... 13.35 

Fat 

2.04 

Carbohydrate 

... 70.00 

Calcium ... 

0.046 

Phosphorus 

0.294 

Iron (mg) 

6.73 

Thiamin (mg) 

,0.51 

Nicotinic acid (mg) 

5.62 

Riboflavin (mg) 

0.13 


Synthetic fruit powder 

E{IS)8 

Please mform us the process of 
maiiufacturing synthetic fruit pozv- 
ders like lime, orange, pineapple, etc. 
(Bombay) 

To make synthetic fruit powders, 
citric acid, sugar, flavouring oil and 
colour are essential ingredients. 
The proportions will vary according 
to the taste but, as a general recipe, 
the following can be tried : 

Citric acid ... ... 14 lb. 

Granulated sugar ... 5 lb. 

Terpeneless oil of lemon 
or orange or pineapple 
oil ... ... i fluid oz. 

Colour ... ... as desired 

Instead of citric acid, tartaric acid 
can be used with advantage as it will 
prevent caking of the powder. 

Take the solids and dry them 
well before mixing. Mix a little 
of sugar with three times the acid 
and put into mortar and spray or 
drop the flavouring oil over it 
slowly mixing well. The colour 
should now be dissolved in the 
flavouring mixture. When all have 
been added, gradually add the 
remainder of the sugar and acid 
mixing well after each addition. 
When well mixed, stir often until 
powder is dried out sufficiently to 
admit packing. Then put in cans 
or air-tight packets. 









STATISTICAL NOTES 

Food Production Statistics for July and Atigust, 1959 


Name of Industry 

Units of 

July 1959 

August 1959 

measure- 

ment 

No. of 
units 

Pro- 

duction 

No. of 
units 

Pro- 

duction 

1. Biscuit 

Tons 

33 

1,821 

33 

1,842 

2. Confectionery 


38 

934 

38 

1,061 

3. Flour Milling 


55 

72,807 

56 

75,899 

4. Butter' 


5 

71 

5 

101 

5. Cashewnut 


8 

1,551 

8 

1,363 

6. Gram flour and Dal... 

j j 

Gross bottles 

1 

365 

1 

340 

1. Aerated water 

36 

79,386 

35 

77,843 

8. Beer 

Bulk gallons 

>> 

2 

1,88,407 

2 

1,39,232 

9. Indian made foreign 
liquor 

18 

27,829 

14 

47,964 

10. Country spirit 

L.P. gallons 

15 

4,13,900 

17 

2,11,203 


{Ministry of Commerce and Industry ^ Government of India) v 


NEWS BRIEFS 

Water absorption of flours 
varies with starch damage : 
Type and composition of wheat, 
method of milling, and degree of 
extraction are important factors 
influencing water absorption of 
flours. 

Measurements of absorption on 
23 samples from 2 English wheats, 
Atle (hard wheat) and Hybrid 46 
(soft wheat) showed variations from 
47.1-50 per cent for the latter and 
from 52.1-53.98 per cent for the 
former. 

Differences in protein content, 
and amount of damaged starch 
present accounted for 90 per cent 
of the absorption differences. Starch 
damage is greater with the hard 
wheat and increases with the pro- 
tein content {Food Engtig.j July 
1959, p. 91). 

Factors influencing yield of 
beta-carotene: Production of beta 
carotene by fermentation of cereals 
with fungi is affected by types of 
grains and by addition of lipids, ^- 
or a-ionone and' certain non-ionic 
surface active agents to the medium. 

Paired cultures (plus and minus 
mating types) of Biakeslea trispora 
were used to inoculate the hydro- 
lyzed grain medium which was 
incubated for 6 days at 83° F. on 
I'otary shaker. 


Highest yields of a-carotene, 
(35-40 mg./ 100 ml. medium) were 
obtained with hexane extracted 
soybean oil medium as base nutrient. 
Approximately 95 per cent of total 
carotene was all-trans-^. 

Oils and fats containing large 
amounts of oleic and linoleic acids 
such as cottonseed and soybean oils, 
white or brown greases, also in- 
creased the yield. Choice white 
grease (4 per cent in medium) 
yielded 40.5 mg. carotene/100 ml. 
compared to 0.155 mg. in control 
medium. 

A number of surface active agents 
also gave larger yields. Triton-X- 
114, for example, induced a yield 
of 41-75 mg. per 100 ml. {Food 
Engtig,, August 1959, p. 91). 

Solubility of dry whole milk 
upped with low-melting fat: 
Control of physical properties of 
the fat component of milk may 
provide a means of preparing a 
whole milk powder with the wetta- 
bility and dispensability of a super- 
rior grade instant skimmilk powder. 

This was indicated by experi- 
ments with reconstituted milks 
made from fresh skim and low- 
melting fractions of butter oil. Skim 
was heated to 145° F, butter oil 
sufficient to produce dry pi'oducts 
of 25 per cent fat was added, and 
the mixture homogenizer at 3,000 
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psi. Resulting material was con- 
densed to 42 per cent soilds and 
spray dried. 

Three lots of powder were pre- 
pared containing fats with melting 
points of 19-2rC, 22-24°C, and 
28-30°C i*espectiveiy. The fourth 
contained unfractionated butteroil. 
Powders were instantized in a Blaw- 
Knox unit, screened to uniform 
sizes, stored for 48 hours and recon- 
stituted in 75°F water. 

Product No. 1 (fat m.p. 18-21) 
showed approximately the same 
wettability and dispersability as 
commercial instant skim powder. 
As melting points of fat components 
increased, wettability and disper- 
sability decreased rapidly, indicating 
a deflnite relationship between fat 
m.p. and solubility {Food Engng., 
August 1959, p. 91). 

Enzymatic fish cleaning: An 
improved cleaning method in which 
intact fish is freed from external 
scales and internal viscere by enzyme 
action, has been developed at Texas 
Eng. Expt. Station. 

As it eliminates need for much of 
the hand labour associated with 
present methods, the new technique 
should increase the economic value 
of small trash fish now caught in the 
shrimper’s trawl. 

Most satisfactory enzymes are 
protein splitting, ones of bacterial 
origin. Action is speeded by in- 
creases in temperature and concen- 
tration of the enzyme. However, 
temperatures above 130°F. produce 
undesirable soft products {Food 
Engng, August 1959, p. 92). 

Mushroom washer: Due to 
their delicate nature, mushrooms 
cannot be washed in commercial 
vegetable cleaning units. But pro- 
per washing actionrcan be obtained 
by gently rubbing them together 
while floating in a cushion of water. 

A washer was designed employ- 
ing an agitator comprising foam 
rubber-lined teeth mounted on an 
8-in. slotted bar that moves in an 
elliptical path. In operation, mush 
rooms are gently fed into a tank of 
water and held beneath the agitator 
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as it first moves downward, then 
toward the discharge flight. Agita- 
tor then lifts allowing mushrooms to 
rise. This shifting produces gentle 
rubbing that shears off the discolo- 
ration sensitive hyphal strands {Food 
Engng.^ August 1959, p. 95). 

New milk whey beverage: 
‘Rivella’ is a health drink recently 
introduced to the U.K. from Swit- 
zerland. The beverage is derived 
from whey, is non-alcoholic and is 
flavoured with herbs and fruit. A 
low pH value of 3.2 has made it 
suitable for patients with a low 
, stomach acidity, and for diminish- 
\ ing symptoms associated with hy- 
\ peracidity because of its lactic acid 
'^and mineral content. The process 
\hr manufacturing Rivella depends 
upon a biological non-alcohol fer- 
mentation of milk whey. It is paste- 
urized. {Food, July 1959, p. 271). 

\ Apple juice: A new concen- 
trated apple juice is being produced 
by '‘ recently developed vacuum 
freeze- drying techniques. The 
, appl\^ juice called ‘Dapple’ is said to 
be more highly concentrated and 
contains more vitamin C per fluid 
ounce, than any other pure fruit 
juice 'Concentrate on the market. 
The difiiculty of preserving apple 
juice Wi thout fermentation has been 
overcome by vacuum freeze- drying 
techniques {Food, August 1959, 
p. 320). ’ 

New water-sojuble foodstuff 
; preservative: Potassium sorbate, 
the potassium salt of sorbic acid, is 
now being supplied in trial quanti- 
ties by the Farbwerke Hoechst, 
Frankfurt (Main) as a foodstuff 
preservative, in the form of a fine, 
white crystalline powder. This 
substance is very soluble in water, 
solutions containing over 50 per 
cent of the salt being obtainable. 
This is of great advantage when it is 
preferred to use water-soluble or 
liquid preservatives, e.g., for cu- 
cumbers, pickles, fruit juices and 
pulp, syrups, jams, delicacies, and 
margarine. The active principle 
in potassium sorbate is the sorbic 
acid, which has good antimicrobial 
properties and is at the same time 
entirely harmless to the human 


metabolism, which digests it like the 
fatty acid of an ordinary food. 
Equally with sorbic acid, the potas- 
sium salt performs well in the 
slightly-acid, mild-tasting products 
preferred at present. The propor- 
tions required for preservation are 
small, and without effect on odour 
or taste of the most delicate food- 
stuffs {Food, August 1959, p. 323). 

Properties of ficin: The pro- 
teolytic enzyme or enzymes of fig 
latex, ficin, has been shown to have 
properties which make it suitable 
for use as a meat tenderiser and a 
clarifier of beverages. It also coa- 
gulates milk rapidly. This latter 
property could be of considerable 
value in countries where there is an 
objection to slaughtering calves for 
the production of rennin. 

The work carried out was divided 
into two phases, one studied the 
effect of changes in the substrate 
solution and the other studied the 
effect of changes in the enzyme on 
the milk coagulating ability of ficin. 
The objects were to find out the 
component responsible for the 
coagulation and determine whether 
this was any different from the 
component responsible for the 
proteolytic activity. 

The clotting time for the action 
of ficin on milk was influenced by 
the enzyme concentration, pH, vo- 
lume of substrate, substrate con- 
centration, age of substrate and 
temperature. The milk clotting 
activity of ficin is inhibited and 
activated by the same reagents 
which inhibit and activate the rop- 
teolytic activity. The milk clotting 
activity is dependent upon a free 
sulphydril group in the enzyme 
{Food Maniif., August 1959, p. 320). 

Foam curtain for citrus fruits : 
A thin coating of wax applied to the 
skin of citrus fruits after harvesting 
retards shrivelling by reducing 
water loss, and gives the fruit an 
attractive lustre. The cleaned fruit 
is usually passed through a tank 
containing a blend of waxes sus- 
pended in a water emulsion. Costly 
replacement of the emulsion from 
time to time is necessary. Unless 
a by-pass is built, all fruit must go 


through the waxing tank, although 
for some, waxing may not be 
required. The method, devised at 
the Citrus Experiment Station of 
the University of Florida, has been 
tested and improved at Gosford 
and simplified equipment has been 
developed for easy application in 
Australian citrus packing houses. 
The cost per bushel of oranges is 
less than a penny, compared with 
two or three pence for the diptank 
method. 

After washing, the fruit passes 
over a set of rollers driven at about 
170 r.p.m. under a tank containing 
wax emulsion. If waxing is re- 
quired, air is blown into the tank 
causing the emulsion to drop down 
a spillway as a foam curtain on to 
the fruit revolving on the rollers. 
The spinning action, together with 
the jostling of the fruits against each 
other in the foam, ensures a com- 
plete and uniform coating of wax. 
The fruit then passes through a hot- 
air drier {Food TechioL Austr., 
August 1959, p. 434). 

INDIAN PATENTS 

(A few of the Patent Applica- 
tions notified as accepted in . 
Part III, Section 2 of the 
Gazette of India, . from 25th 
April to 30th May 1959 are 
given below:) 

63708. Themially iiisidated food 
containers: Comprising a housing, 
a lid, walls of lid and housing 
thermally insulated, and within 
housing is a casing with a cover and 
at the inside of lid is fitted a device 
for pressing cover of casing and 
closing mouth of tube in cover of 
casing, the casing holding food con- 
tainers. — Patented by Director of 
Research and Development (Gene- 
ral), Directorate of Technical Deve- 
lopment, Ministry of Defence, 
Government of India. 

66094. Iniprovenients relating to 
dry syrup powder composition : Com- 
prising an intimate mixture of 
pulverised sugar, saccharine, tartaric 
acid, sodium bicarbonate, an edible 
colouring material and an essential 
oil. — ^Patented by J. K, Dhand- 
hania. 
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61309. Plant grozotli regulating 64353. Improvement in the manU’- 0.1 micron and a surface area of 
compositions comprising tetra-halo- factiire of fiiran compounds: Re- 10-200 sq, m. per g. Analyses of pre- 
benzene compound: Containing 2, acting furfural with hydrogen in the ferred sodium aluminium silicates 
3, 5, 6-tetrahaloben2oic acid deri- presence of a catalyst consisting are given and an addition of 0.5-1 
vatives. — Patented by E. 1. Du of oxides of copper and chromium, per cent by weight is recommended. 
Pont De Nemours and Company, said reaction being conducted in a — ^Patented by Columbia-Southern 
61365. Process for dehydrating fluidised bed. — Patented by the Chemical Corporation Ma/zw/. 
viscous solutions of vegetable flours: Council of Scientific and Industrial August 1959, p. 328). 

Passing high frequency oscillating Research. 813,341. Packaging and distri- 

electric circuit through thin layer poRFICN PATENTS bution offish: A method is describ- 

of solution between two electrodes. ^ packaging fish and in particu- 

— Patented by H. Hefti. 2,883,286. Chocolate foam top- i^r a kipper, in which the fish is 

61366. Process for the chemical ^ method and formula for packed in a wrapper together with a 

conditioning of flours: Flour ad- manufacture of a chocolate piece of a material such as card- 

mixed with chemical agents is topping is the object of a board for support, the fish being 

passed between electrode of capaci- f^^ently granted patent. Topping secured to the support either by 
tory inserted in high frequency osci- prepared by mixing and dispers- passing, its head and or tail through 
Hating circuit. — Patented by H. together chocolate flavour, fat, a slot in the support, or by non- 
Hefti. * sugar, and concentrated milk. Fla- corrosive staples. For distribution, 

61367. Process and apparatus for agent may be cocoa or these packaged fish may be packed 

decorticating seeds: By exposing to liquor. Concentrated vertically in layers and, as a result 

intense heat radiations and brushing. made by mixing dry of the use of the support, the lower 

—Patented by H. Hefti. * layers are not deformed or crushed 

62166. Process for the separation mixture is then packaged by the dead weight of the upper 

of the skin of guar seeds: Treating pressure so that when it is layers.— Patented by Maconochies’ 

with hydrochloric or boric acid salt aerated into a Kippers, Ltd. (Too^/Afazzzz/., August 

solution and subjecting to friction topping {Food Engng., 1959, p. 328). 

mechanism and aeration. — ^Patented 1959, p. 91). 813,402. Vegetable fat for mar- 


by Industrias Cemar, S. A. 

62596. Flavouring substances and 
their preparation : Heating an ami- 
noreagent comprising cysteine with 
fractionated liquid wood smoke, in 
the presence of water.— Patented 
by Unilever Limited. 

61484. Improvements in or relat- 
ing to the refining and utilization 
of cottonseed oil: Treating with 
aqueous solution of borat or sodi- 
um borate prior to alkali treat- 
ment. — Patented by the Council of 
Scientific and Industrial Research. 

62262'. ' Improvements in or relat- 
ing to the detoxification of cottonseed 
products such as cottonseed meal or 
cottonseed flour: Treating with 
aqueous solution of borax or sodium 
borate to remove gossypol. — 
Patented by the Council of Scienti- 
fic and Industrial Research. 

63243. An acaricidal composi- 
tion: Containing 0.01-80 per cent 
by wt. of poly-halogen- diphenyl- 
sulphones, -sulphorides or -sulphi- 
des with diluent or carrier. — Patent- 
ed by N. V. Philips’ Gloeilampen- 
fabrieken. 


2,893,878. Protecting colour^ fla- 
vour of dehydrated potatoes: A 
process for inhibiting non-enzyma- 
tic browning of dehydrated potatoes, 
without adversely affecting their fla- • 
vour during prolonged storage at 
room temperature is the subject of a 
recent invention. Crux of the method 
is spraying the cubed, steam- 
blanched potatoes with a mixture of 
CaCl 2 and a water soluble sulfiting 
agent. Latter may be Nao SOg, 
NaHSOg, Kg SOg, KHSOg, or mix- 
tures of 2 or more of them. Suffici- 
ent solution should be applied to 
ensure presence of at least 0.1 part 
Ca ion and 0.015 parts sulfite ion 
per 100 parts by weight of the 
dehydrated potatoes {Food Engng., 
August 1959, p. 92). 

813,114. Edible sodium chloride 
composition: An edible sodium 

chloride composition which has 
superior storage properties is des- 
cribed, which is stabilised against 
the absorption of moisture and 
which comprises an edible grade of 
sodium chloride and a small amount 
of finely divided sodium aluminium 
silicate having a particle size below 


garine: A fat suitable for use in 
margarine compounding, which con- 
sists of either a physical mixture of 
or the product of interesterifying a 
mixture of {a) a glyceride oil of the 
coconut oil group, (&) 1-15 per cent 
lov/er fatty acid glycerides and {c) 
i-15 per cent palmitic acid glyceri- 
des, is described. It is stated that 
these fat compositions are suitable 
for preparing margarines which have 
excellent taste and flavour, which 
retain a butter-like plasticity at re- 
frigerator temperatures and which 
possess a butter-like gradual melt- 
ing at body temperature. It is 
further stated that the coconut oil 
glyceride can be hydrogenated 
either before or after compounding. 
— Patented by Ernest Francis Drew 
{Food Manufi, August 1959, p. 
328). 

C.F.T.R.I. NEWS 

Participation in Exhibitions : At 
the instance of the Council of 
Scientific and Industrial Research, 
the Institute decided to participate 
in the World Agricultural Fair, New 
Delhi, which opened on December 
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11, 1959. The stall was arranged 19S9-Jan., 1960 and also addressed 
and decorated by live units operating the Seminar : 


and manufacturing on the spot 
several products such as multi- 
purpose food, parboiled rice, vege- 
table curd, mango cereal flakes, 
fruit toffees, etc., in addition to the 
inspiring demonstrations in the 
simple methods of fruit and vege- 
table preservation, idli making, 
brewing of coffee, detection of 
adulteration in coffee powder, 
waxing of fruits, vinegar generator, 
refrigeration of fruits and vegetables 
through walk-in cold storage, 
optimum storage temperature by 
push-button device, durofume 
process, impregnation of jute bags, 
storage of foodgrains in godowns, 
commercial and economical serial 
grain storage technique, models of 
testing techniques for transport 
hazards, utilisation of agricultural 
wastes, model units for: rice bran 
oil factory, vacuum tester, spin 
pasteurizer, etc. There was in 
addition an orderly display of 
attractive charts (photographic and 
descriptive), samples of the industry 
and home scale preservation, and of 
products developed at 
the Institute, all of which 
have been suitably des- 
cribed and brought out ^ 

in an illustrative docu- 
mentary brochure styled 
^^Food. Technology, in . ' 

Agriculture The stall 
has won the admiration - \ 

and praise of national • 

and international leaders | ' 

and technical people | 

who found an opportu- 
nity to visit the same. ! 

The Institute also 
participated in the 
Indian National Con- 
gress Exhibition, ? 

Bangalore, where all 
national leaders had 5 , ^ 

assembled to chalk out t''"' ^ . 

the programme for the j , 

planning and execution ' 
of country’s future. 

Visitors: The follow- k'" ' Ci? 
ing distinguished per- 
sonalities visited the Smt. Ir 
Institute during Dec., 


•1. Dr. P. F. Pelshenke, F.A.O. 
Expert in Cereal Techno- 
logy and Director, Federal 
Research Institute of Cereal 


Chemistry, Detmold (West 
Germany). 

2. Dr. W. H. Sebrell (Jr.), 
Director of the Institute 
of . Nutritional Sciences, 
Columbia University, U.S.A. 










A general view of the Stall with visitors at the Congress Exhibition, Bangalore. 
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Smt. Indira Gandhi evincing keen interest in the products at the Institute Stall at the 
65th Indian National Congress Session Exhibition, Bangalore. 
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CFTRI has a Technical Translation Service which surveys technical and scientific publi- 
cations in modern European languages in the fields of Food Science and Technology. The 
Service offers facilities of translation of scientific articles mainly from German, French, Dutch 
and Italian periodicals and covers a large number of publications in these languages. The 
translated material is made available to research workers and industries for their use on terms 
specified by the Institute. Lists of the translated contents of foreign journals and of the available 
translated articles are given in this section. 
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GERMAN 

MIKROCHIMICA ACTA 
1959, No. 4 

Automatic colourimetric micro-determination of page 


unsaturation with kinetic proof of real equivalence- 
point— W a Lis ci-i, W. AND Ashworth, M. R. F. . 497 

A turbidimetric micromethod for analysis of tertiary 

butyl alcohol — ^A shworth, M. R. F. . . 506 

A new spot test for gold — B uddhadev, Sen . . 513 

The microanalysis of silicate and carbonate minerals 

I- — Riley, J. P. and Williams, H. P. . . 515 

The microanalysis of silicate and carbonate minerals 

IB— Riley, J. P. and Williams, H. P. . . 525 

Detection of barium and strontium in the insoluble 

sulphates — Luis, P. . . . . . 535 

Detection of sulphuric acid in insoluble sulphates 

— Luis, P. . . . . . ’ . 541 

Studies in qualitative inorganic analysis IX — 

Jones, W. F. . . . . . . 544 

Studies in qualitative inorganic analysis X — 

- Belcher, R. and Stephen, W. I. - . . . 547 

Studies in qualitative inorganic analysis XI — 

Andrews, R. Bark, L. S.and Dowson, W. M. 552 
Separation, qualitative and semi-quantitative deter- 
mination of micro-amounts of nickel and cobalt 
by the Weisz ring-oven method — ^A ntikainen, . 

P.J. 558 

Concerning anomalous reactions during the determi- 
nation of amino-nitrogen. The reactions of the 
NH-CO grouping with nitric acid — K ainz, G. 
and Huber, H. . . . . . 563 

Determination of germanium after extraction by 
methyl isobutyl ketone 11 . — Senise, P. and 
Sant’ Agostino, Lilia .... 572 

Paper disc, column chromatography — R oth, L. , 582 

The spectrophotometric determination of germa- 
nium with phenylfluorone — B urton, J. D. and 
Riley, J. P. . . . . . . 586 

Estimation of copper in blood serum with lead 
diethyldithio-carbaminate — D ezso, I. and 
Fulop, T. . . . . . . 592 

Mechanism and elimination if interferences in flame 

photometry — F ukushima, S. . . .596 

On the estimation of argot alkaloids with p- 

dimethylaminobenzaldehyde — ^\^ oigt, R. . . 619 

On a simple method for the rapid microestimation of 

nitrogen by Dumas’ method — E der, K. . .631 

Studies in qualitative inorganic analysis XII. — 

Jones, W. F. . . . . . . 635 

Contribution, to the rapid, microanalytical estima- 
tion of elements in organic substances with the 
‘Flask method’. II. Estimation of arsenic — 

Merz, W 640 

1959, No. 5 

Sublimation giving crystals suited for the measure- 
ment of profile angles — S head, A. C. . . 657 

Microdetermination of unsaturation in organic com- 
pounds — C hapheicar, M. R. and Gore, T. S. . 664 


Progress report on the quantitative, organic, 
microanalysis of elements II. — Schoniger, W. 

Determination of uranium and thorium in natural 
waters after previous enrichment on Amberlite 
IRA — 400 and Dowex-5 0 — Korkisch, J., 
Antal, P. and Hecht, F. . 

Vapour space analysis of multi-component systems 
VII — ScHULEK, E. et al. . 

Flame-photometric estimation of small quantities of 
strontium in the presence of large amounts of 
calcium and barium — P ungor, E. and Konkoly 
Thege, I. . . . . . . 

Analysis of oxide inclusions in steel on the micro- 
gramme scale — M eyer, S. and Koch, O. G. 

On the estimation of small quantities of cobalt 
with /i^-nitroso-a-naphthol by shaking with 
chloroform — N ielsch, W. .... 

Flame analysis — PI egeDus, A. J. 

Direct estimation of oxygen in the alkali and alkaline 
earth salts of organic acids — PI uber, W. 

25 years of micro-analysis in the German Chemical 
Industry — ^A brahamczik, E. ... 

Colorimetric method for the estimation of trivalent 
chromium — ^\^ erma, M. R. et al. 

Qualitative detection of nitrogen on the same sample 
as that used for estimation of carbon and hydrogen 
— ^Abramson, Mme E. . 

A simple method for obtaining melting points of 
compounds reacting with moisture or oxygen — 
PiNKUS, A. G. AND Waldrep, P. G. 

Potentiometric micro-titration of potassium — 
Karrman, K. j. etal. 

Turbidimetric ultramicro-titration of potassium 
— Karrman, K. ]. etal. 

On the micro-estimation of traces of nitrogen in 
organic substances by the modified, Pregl-Dumas 
method— A bramsom, Mme E. and Laurent, 
Mme j. ...... 

Turbidimetric microdetermination of molybdenum 
with ethylenediamine dihydrochloride (Short 
commn.) — D eshmijkh, G. S. Tatwawadi, S. V. 
AND VaIKUNTAM, M. S. 

1959, No. 6 

Determination of the solubility of organic com- 
pounds — J aecker, j. a. and Schneider, F. 

The microanalysis of silicate and carbonate minerals 

III — Riley, J. P. and Williams, H. P. 

The microanalysis of silicate and carbonate minerals 
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^'T^HIS section contains abstracts of papers on Food Science and Technology selected so as to 
serve the needs of food and allied industries in India and is divided into three parts. Part I 
comprises abstracts of papers published by the CFTRI, Mysore, reprints of which can be had from 
the Institute on request. Part II consists of abstracts of papers published in important Indian 
journals. Part III contains abstracts of important articles from foreign journals. 


PART II (Indian) 


analytical 

I ■ ■ 

I Separation and estimation of 
I sugar components of Allium 
I cepa Linn. (N.O. Liliacea), by 
j paper chromatography, by Sinha 
A. and Sanyal, A. K., Curr, Sci.y 
^ 1.959, 28 (7), 281.— The bulb* of 

f Allhm cepa Linn. (English onion) 
possesses useful medicinal proper- 
ties. The AA have investigated 
into the nature of sugars present in 
the bulb by employing paper 
chromatographic techniques. For 
preparing the extract, 100 g. of 
fully mature onion were crushed, 
mixed with 100 ml. of distilled 
water and allowed to soak at 20° C 
for 24 hours. . It was filtered off 
and the filtrate treated with animal 
charcoal to remove colouring matter 
and tannin. The clear filtrate was 
concentrated under reduced pres- 
sure to 10 ml. The concentrate was 
used for separation and estimation 
of sugars. The extract was found 
to contain 2.8 per cent reducing 
sugars. Arabinose,. xylose, ribose 
and rhamnose were identified in the 
extract, their amounts being 996.8, 

1 692.7, 657.0 and 450.0 mg. per 100 g. 

of the sample respectively. 

— K.L.R. 

On the legal standards for 
mustard seed,, by Dutta, A. B., 
J. & Proc. hist. Chem.y 1959, 31 
(.1), 9. — Routine analysis of mustard 
seed shows that. most of the samples 
fail to satisfy the . existing legal 
standard for volatile oil. The A has 
carried out a detailed analysis of 
of 40 samples mustard of different 
species with a. view, to suggesting 
fresh standards. .The Requet’s 
method has been employed with 
slight modification by the A for the 
estimation of volatile oil. It was 
found that for the estirnation of 
volatile mustar d oil of all the varieties 
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of Indian mustard seeds, the 
maceration period should not be less 
than 18 hours at .37° C. It was 
found that 4 samples yielded 0.60- 
0.67 per cent volatile essential oil, 
17 samples yielded 0.50-0.59 per 
cent, 12 samples gave 0.40-0.49 
per cent, 5 samples 0.30-0.39 per 
cent and the remaining 2 samples 
0.20-0.29 per cent volatile oil. The 
above figures show that only 10 
per cent of the samples satisfy the 
present legal standard of a minimum 
of 0.6 per cent volatile oil. The A 
has suggested that the present 
standard be decreased to 0.3 per cent 
for Indian mustard seeds. Standards 
for other characteristics are also 
given. 

— k.l:r. . 

A modified method for remov- 
ing the interfering coal tar dye 
in oils and fat prior to Villavec- 
chia and Fabris test for sesame 
oil, by Roy, S. C., Sen, A. R. and 
Chatterjee, R. K., J. & Proc. hist. 
Chein.y 1959, 31 (1), 16.— A modi- 
fied method for the removal of coal 
tar dye in oils and fats prior to 
Yillavecchia and Fabris test is 
discussed. The test is carried out 
with solvent ether and HCl (1:1) in 
contrast to the usual method of 
employing HCl (sp. gr. 1.125) only 
and the advantages of the present 
method over the latter is shown. 

—K.L.R. . 

BIOCHEMISTRY AND 
NUTRITION 

Nutritive value of pumpkin 
proteins, , by . Kamath, S. H. and 
Kamala Sohonie (Mrs), Ann. Bio- 
cheni. exptl. Med., 1959, 19 (4), 95. 

I — The proximate composition of 
fresh pumpkin pulp has been given. 
The total essential amino-acid com- 
position of sun-dried pumpkin 


has been determined microbiologi- 
cally and it appears that methionine 
is the limiting amino -acid in case of 
this vegetable. Pep tin, followed 
by tryptic, digestion of pumpkin 
has shown that methionine is releas- 
ed to a very small extent but lysine 
is released to a greater extent than 
in the case of casein. The nutritive 
value of pumpkin powder has been 
assessed by biological methods, by 
nitrogen balance, by repletion of 
R.B.C. and haemoglobin, liver 
protein and xanthine oxidase reple- 
tion and filling up of the serum 
protein compartment. It has been 
found that the biological value of 
pumpkin powder is 60 per cent and 
the true digestibility 72 per cent. 
For liver xanthine oxidase, serum 
protein, R.B.S. and haemoglobin, 
regeneration values have been obser- 
ed to be fairly comparable to those 
obtained for casein under identical 
conditions. For liver protein re- 
generation, values obtained for 
pumpkin have been found to be 
very low. In every case the differ- 
ences in values for pumpkin were 
significantly lower than for casein 
at 5 per cent level of confidence. 
Electrophoretic analyses of sera of 
rats maintained on the vegetable 
and casein diets did not show much 
difference. 

Condensing enzyme in the fr- 
uits of Garcihia xanthochymus, 
by Deshpande, W. M. and Rama- 
krishnan, C.Y., Ann. Biochem. exptl. 
Med.y 1959, 19 , (5), 111.— Extracts 
of Garcinia xanthochymus fruit 
tissues have been showh to contain 
a condensing enzyme through the 
formation of citric acid from acetyl 
phosphate and oxaloacetate in the 
presence of coenzyme ■ A and an 
Escherichia coli fraction as a source 
of transacetylase. A procedure is 
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clcBcribccI for the partial purlricalioii 
oF the enzyme. 'Hie Fnrniatifm of 
eitrate, vvliieli ia aeeomjianied Ijy 
tlie tliaappearanee (d* a atchehinine- 
trie amount of aeetyl pliospliate, 
ipi inhihitetl by aleoluhie extraets of 
tlie latex oozing out .From Gareinia 
1 eaves. 

Vitamin Bjo deiiciency and 
amino-aciduria, liy Gokliale, S. K 
and Pimekai', I].D., Ann. Bioclicni, 
cxpiL Med., 1959, 19 (6), 159— 
Better growth reaponseB wereobsei'- 
ved in I'atB receiving vitamin B|y, 
eon Firming tlie previous Fuidings 
that vitamin B,n promotes anabfdie 
pre^eesses. Vitamin B^y dedeieney 
in rats has been Found to cause 
amino-aeiduria, eharaeterised l)y 
inei'eased excretion oF Free as well 
as cojiibineda-amino-nitrogen in the 
u r i n e , M i c r o 1) i o log i c a 1 es t i ma t i on s 
have shown tliat the aminoacids 
excreted in larger amounts in 
vitamin Bju deficiency arc glutamic 
acid, lysine, glycine, phenylalanine, 
trypt(rphan and methionine. It is 
suggested that the amino-aciduria 
in vitamin Bjy en Fiances protein 
biosynthesis by improving the utili- 
zation of circulating blood amino- 
acids. 

The superimpositiou of calo- 
rie restriction on protein deli- 
ciency — elTect on liver, small 
intestine and pancreas of young 
albino rats, liy Kshirsagar, S. G. 
and Batwaixlhan, V. N., Indian J. 
med. Res., J959, 47 (1), 64.~A 
study of the biochemical changes in 
liver, small intestine and pancreas 
on pixitein and calorie deficiencies, 
singly as well as combined, has been 
carried out in albino rats. The 
total nitrogen, succinic acid dehy- 
drogenase and transaminase of the 
liver wcj'e reduced on protein 
deficiency. On calorie deficiency 
alone, there was a signilicant rise in 
the total nitrogen, succinic acid 
dehydrogenase and traiisaminase of 
the liver. 'Bhe superimposition of 
calorie restriction on j^rotein defi- 
ciency alforded some protection to 
the liver as Far as the above consti- 
tuents were concerned. Total N, 
transaminase and esterase of tlie 
small intestine were not alfected in. 


protein delieieney. Huecinie deliy- 
drogenase was redueed but not to 
tlie same extent as in liver. Alkaline 
phosphataBe in the small intes- 
tine showed an incnise. None oF 
tliese ehanges were Furtlier eifeeted 
by added calorie deficiency. Ban- 
creatic lipase was redueed markedly 
on 14th day due to protein defici- 
eney. B'he loss increased with time. 
Calorie restriction alone lirought 
about a similar change but to a 
mildei* degree. The combined de- 
fieieney, however, alforded some 
jnntection. 'Bhe added effects oF 
calorie restrictiern (up to 50 percent) 
suj:)erimposed on jn*otein deficiency 
varied From organ to organ. 

Studies ou lipid metabolism. 
Part II — Elleet o! high protein 
diets on the development of ex- 
perimental atheroselerosis and 
the role played by glueose-eyelo- 
aeetoaeetate, by Nath, IVI. C. and 
Saikia, A., Indian /. med. Res., 
1959, 47 (1), 73.~rhe Feeding ex- 
periments oF high protein diets 
containing defatted egg albumin, 
casein and meat at 40 per cent level 
were |)ei‘Formed on rats For a period 
of 15 weeks. On Feeding these 
liigh protein diets, hypercholeste- 
rolemia has been developed in the 
plasma and tissues, resulting into 
elevated C/B ratio; the liver Fat and 
the iodine values have been decreas- 
ed and the tissue ])hosphoIipid 
lowered. The methionine content 
oF the liver of the animals has been 
decreased. Hydrolysed glucose- 
cyclo-acetoacetate (GCA), while 
injected to tlie animals Fed high 
protein diets, has been Found to 
cause lower C/B ratio and practically 
normal levels of cholesterol and 
phospholipid in the plasma and 
tissues. Further, these groups have 
shown increased levels of liver 
methionine and liver fat with better 
growth of the animals than those 
ol the animals fed liigh protein diets 
only. It has lieen shown that 
jirolonged feeding oF high protein 
diets at '10 per cent level caused 
gradual development of hyjier- 
cholesterolemia and atherosclerosis, 
which could be checked by the 
administration of hydrolyvsed GCA. 


Studies of low protein diets on 
the intermediary metabolism of 
hepatie ferritin, l)y Srikantia, 
S. G., Indian^'/, med. Res., 1959, 47, 
(1), 81. — ^FBhe effect of low-protein 
diets on the intermediary metaboli- 
sm oF hepatie Ferritin has been 
studied in alliino I'ats and in 
monkeys. (Jhanges were induced 
in the he|:)atic Fei'ritin status in 
monkeys on a low-protein diet alone, 
while in rats a superimjvised high- 
fat intake was necessary to bring 
al)out these changes. Active Fei*i*i- 
tifi was j:)resent in the blood stream 
oF only those animals whose livers 
showed altered Ferritin metabolism. 
It is suggested that the liver is the 
source oF the active Ferivitin demon- 
strated in the circulation oF animals 
maintained on low-protein diets. 

Nitrogen balance studies in 
pregxiaxit women in South Ixidia, 
by Jayalakshmi, V. Mk, Venkata- 
chalam, B. S. and Gopalan, C,, 
Indian J. med. Res., 1959, 47 (1), 
86. — Nitrogen balance studies were 
carried out at four levels of protein 
intake on eight pregnant women 
belonging to the low socio-econo- 
mic group. M’hcse subjects were 
either in the neighbourhood of N 
balance or in positive nitrogen 
balance on an intake of 60 g. of 
protein ])er day. By increasing the 
daily protein intake to 84 g. |)cr day 
an increase of nitrogen retention was 
achieved in. all subjects. 'Bhis was 
not associated with an appreciable 
increase in faecal nitrogen excretion. 
With, increase of protein intake to 
106 g. and 118 g. per day, a fuithcr 
slight increase in .nitrogen I'ctention 
was observed. B\it this was of a 
smaller order than the increase 
observed with inei'eased jrrotein in- 
take from 60 g. to 84 g. It was also 
associated with apjireciable increase 
in faecal nitrogen excretion. It is 
concludeil that the optimum protein 
intake in the pregnant women 
studied here probably lies between 
84 g. and 106 g. of protein daily. 

Nutritive value of proteins of 
green vegetables, by Kamath, 
H. II. and .Kamala Sohonie (Mrs), 
Indian J. med. Res., 1959, 47 (1), 
93, — ^'Bhc amino acid contents, rate 
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of release of soluble nitrogen and 
essential amino acids from two 
vegetables — Amaranth [Amaranth 
gayrgaticus h.) and dVigonella [Tri- 
goneUa focnum graecum L.) — have 
been determined in addition to 
the proximate composition. Amino 
acids have been assayed micro- 
biologically, nitrogen release was 
determined using pepsin and tryp- 
sin as- digesting enzymes and 
proximate composition determined 
by standard A.O.A.C. methods. 
Autoclaving of the powders has 
been observed to have no effect 
over the rate of release of soluble 
nitrogen. Methionine has been 
found to be the most limiting amino 
acid, 'rhe vegetables were observed 
to be inferior to casein in their 
biological value, true digestibility 
and nitrogen utilization values, at 8 
per cent protein level. I'he values 
obtained for the vegetable powders 
in regeneration of serum proteins, 
j*.b.c. .hemoglobin and xanthine 
oxidase have been found to be 
comparable to those for casein, 
whereas values for liver-protein 
j'egenaration .for the vegetable 
j:)owdcrs wei*c found to be lower than 
those for casein. It has been found 
that of the two vegetables, amaranth 
is superior to trigonella in all the 
cases except digestibility. Trigonella 
has greater digestibility perhaps 
because of its greater concentration 
of the non-protein nitrogenous fract- 
ion. As the rate of release of lysine 
from the vegetable powders is of a 
high order it has been suggested 
that these vegetables may be valuable 
in supplementing lysine-deficient 
diets, such as those where cereals 
are used exclusively. 

FRUIT AND VEGETABLES 

Blue mold of amla (Phyllan- 
thus emblica L), by Setty, K. G. 
IL, Cun. Sci., 1959, 28 (5), 208.— 
Autla fruits are commonly affected 
by certain molds during storage in 
rooms or market places. The rot 
produced by the mold is characteris- 
ed by brown patches at first, which 
become soft and sunken. As the 
rot progresses, the whole fruit is 
alfected and exudation of drops of 


yellowish liquid on the fruit with 
a bad odour is observed. The 
effected portion has been micros- 
copically examined and the organi- 
sm responsible for the rot has been 
identified as Penicillium islajidicum 
Sopp. The fruit rot can be arrested 
by careful handling of. the fruits to 
avoid injuries, securing sanitary 
conditions in the storage rooms by 
gas treatment and by treating the 
fruits with mild antiseptics likefoorax 
and sodium chloride in very dilute 
concentrations. 

— K.L.R. 

MICROBIOLOGY 

Bacterial action of formalde- 
hyde solutions in the presence 
of peptone, by Subba Rao, V., 
Curr. ScL, 1959, 28 (7), 300.— It is 
generally believed that the presence 
of organic matter retards the action 
of bactericides. In the present 
study, the influence of nutrients like 
peptone on the bactericidal activity 
of formaldehyde solutions has been 
investigated. Bacillus suhtilis has 
been used as the test organism for 
determining the activity of 0.1 and 
0.05 molar formaldehyde solutions 
in presence of 1 per cent peptone 
at two different temperatures, 
namely, 37° C and 25° C. At 
definite time intervals, the number 
of spores of the organism surviving 
has been counted. The results 
graphically represented in the form 
of survivor/time curves show that 
about 60-70 per cent of the spores 
were killed within 90 min. and the 
remaining after 180 min. in the case 
of 0.1 molar solution kept at 37° C. 
I'here was no appreciable mortality 
during the 90-180 min. interval. 
Similar periods of inactivity was also 
noticed with 0.05 molar solution at 
37° CandO.l molar solution at25°C, 
wfien 30-40 per cent of the orga- 
nisms survived during the interval 
between 180 and 360 minutes. 
Addition of spores to the mixture 
of peptone and formaldehyde 
previously incubated for 3 hr. at 
37° C produced similar results while 
addition of formaldehyde after 
incubating the spores in peptone 
solution for 3 hours killed all the 
spores within 90 minutes. This 


indicates that the inactive phase of 
formaldehyde solution may be due 
to the spores germinating during 
their contact wdth peptone even 
in the presence of small quantities 
of formaldehyde and becoming more 
susceptible after the time intervals 
corresponding to the flat portions 
of the curv^es. 

—K.L.R. 

OILS AND FATS 

Studies on the influence of 
amino-acids on sugarcane and 
sugar recovery — ^Part I: Quanti- 
tative estimation of amino- 
acids in oilseed cakes, by Sen, 
S. C. and Prasad, R., J. ^ Proc. 
List. Chem., 1959, 31 (1), 19.— The 
AA have qualitatively identified the 
different amino-acids present in 7 
oilseed cakes which are usually used 
as manures with a view to finding 
out the most suitable cake for 
sugarcane cultivation. Pure oilseed 
cakes, viz.y linseed, groundnut, rai, 
mustard, sesame, castor and mahua 
were used in the study. The pro- 
tein hydrolysates of the oilseed 
cakes were prepared and after 
suitable treatment they were sub- 
jected to paper chromatographic 
analysis of identifying the amino 
acids. 18 different amino-acids were 
detected in the cakes analysed. 
The number of amino acids found 
in the different oilseed cakes is as 
follows: sesame, 16; groundnut 
and rai, 14; linseed, 13 and mustard 
cake, 12 respectively. 

—K.L.R. 

GENERAL 

Some important characteris- 
tics of genuine betelnut, by 
Dutta, S. N. and Dutta, A. B., 
Curr. ScL, 1959, 28 (5), 198.— 
Adulteration of arecanut is exten- 
sively practised and it is difficult, 
to detect the same in view of the 
absence of any standards. In the. 
present note, some of the important 
characteristics that would help in 
detecting the adulteration have been . 
determined. A number of samples' 
of Indian and imported genuine 
whole betelnut and cut piece of 
betelnut adulterated with the spu- 
rious nut [Ramsupari) have been- 
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anal^^sed foi* moisture, total ash, 
water extract, alcohol extract, ether- 
extract, quercitannic acid, areco- 
line and areca-red. The figures show 
that the bigger the nut, the greater 


ADDITIVES 

Subtilin and nisin as additives 
that lower the heat-process re- 
quirements of canned foods, 

by Campbell, L. L., Sniff, E. E. 
and OTrien, R. T., Food TechitoL, 
1959, 13 (8), 462. — Much work 
needs to be done before the full 
scope as well as the limitations of 
subtilin and nisin can be clearly 
defined, but it may be said that these 
antibiotics offer many interesting 
and attractive possibilities in aiding 
in the control of spoilage of a variety 
of canned foods. The present U.S. 
Food and Drug Standards, how- 
ever, do not permit the use of 
subtilin or nisin as additives in 
canned foods. This paper reports 
the results of a study of the effect of 
subtilin and nisin on the severity 
of heat treatments necessary to 
prevent spoilage of various can- 
ned food products inoculated with 
spores of highly heat-resistant food 
spoilage bacteria; specifically: the 
spores of P. A. 3679, Bacillus coagu- 
lans and Bacillus st ear other inophilus 
suspended in various food subs- 
trates. Data are presented which 
show that subtilin and nisin effect- 
ively reduce the thermal process 
requirements necessary to control 
the spoilage of several food products. 

ANALYTICAL 

The micro estimation of y- 
(4-chloro-2-methylphenoxy) but- 
yric acid, y-(2:4-dichlorophe- 
noxy) butyric acid, and n-butyl 
y-(2 :4-dichlorophenoxy) buty- 
rate in plant material, by Glas- 
tonbury, H. A. and Stevenson, M.D. 
J, ScL Fd, Agric., 1959, 10 (7), 379.— 
— As residue data on the persistence 
of herbicides are required for crops 
grown for human or animal con- 
sumption, a method has been deve- 
loped for the determination of 


is the yield of ether extract and 
arecoline, whereas it is the reverse 
in the case of areca-red. There are 
large differences in the values for 
the genuine arecanut and the spu- 

PART III (Foreign) 

phenoxyalkane carboxylic acid and 
ester residues in plant material. 
This rapid, specific and sensitive 
method is described with special 
reference to the determination of 
2;4-DB and its butyl ester in lucerne 
and MCPB in pea plants. (The 
sodium salts of the acids were 
always used in the formulations of 
2:4-DB and MCPB sprayed in field 
experiments). 

A radioactive isotope dilution 
technique is used to obtain quantita- 
tive results from non- quantitative 
procedures and infra-red spectros- 
copic analysis gives the necessary 
specificity. The sensitivity is 1 
p.p.m. of the acids for a maximum 
sample w'-eight of 200 g. and 2 
p.p.m. of ester for a maximum sam- 
ple weight of 50 g. 

The method has been applied in 
field experiments on residue levels 
and one typical series of results is 
given.. 

Orange-G binding as a 
measure of protein content, 

by Bunyan, J., J. Sci. Fd, Agric.^ 
1959, 10 (8), 425. — -The relationship 
betw^een the binding of Orange G 
from solution and crude protein 
content has been studied for a 
number of common protein foods. 
A range of meat meals andwhalemeat 
meals showed correlation between 
crude protein and dye-binding, 
apart from a few completely atypical 
samples. Among fish meats, soya- 
bean and groundnut meals, no 
atypical samples ^vere found. In 
all five types of materials, dye was 
bound by other constituents in 
addition to protein. A number of 
isolated samples of other protein 
sources were also studied. Esti- 
mates of crude protein content from 
dye-absorption data were not 
accurate because of variation 
between meals of the same type. 


rious nut so that the figures are 
helpful in fixing up suitable 
standards. 

— K.L.R. 


BAKERY 

Lipase activity in biscuit 
doughs, by Halton, P., et al.^ 
J, Sci. Fd. Apdc., 1959, 10 (7) 
401. — High lipase activity in 
flour, which may result from mould 
contamination of wdieat, has been 
shown to be a cause of the develop- 
ment of a soapy taste in biscuits 
made from the flour. Three 
methods may be used to assess 
whether, as a result of high lipase 
activity, a flour is likely to give 
biscuits with such a taint. These 
methods involve (1) organoleptic 
tests on a flour-fat dough incubated 
at 80° F, (2) measurement of the 
acidity of the fat extracted from 
such a dough and (3) determination 
of the counts of moulds and fatr 
splitting organisms in the flour. 

Use of lecithin in production 
of bread containing defatted 
soya flour as a protein supple- 
ment, by Adler, L. and Pomeranz, 
Y., J. Sci. Fd. Agric., 1959, 10, (8), 
449. — Loaf volume and bread- 
baking quality can be maintained 
in bread baked from different types 
of flour extraction and wheat 
strength mixed with defatted soya- 
flour and prepared without addi- 
tion of sugar and fat, by increasing 
the level of oxidising agent to the 
optimum and adding lecithin to 
the dough. The quantity of leci- 
thin necessary for a 3, 6 and 9 per 
cent respectively, defatted soya- 
wheat blend has been determined. 

CEREALS 

A comparison of the starches 
from barley and malted barley, 

by Greenwood, C. T. and Thomson, 
J., J. Inst. Breto., 1959, 65, (4), 346. 
Starch has been isolated from barley 
and malted barley of the same 
sample of cereal. The malted-barley 
starch had a higher apparent amy- 
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lose content, a higher gelatinization 
temperature, and smaller granules 
than that from the original barley. 
Pre- treatment of the granules of 
both starches with liquid ammonia 
was necessary to achieve complete 
dispersion prior to fractionation 
into their component amylose and 
amylopectin. The amylose from 
the malted-barley starch was smaller 
in molecular size and had a higher 
^-amylolysis limit than that from 
the barley. The amylopectin frac- 
tions differed with regard to average 
chain length and ^-amylolysis 
limit, but they were of comparable 
molecular size. Calculation showed 
the two amylo pectins to have 
similar internal chain-lengths, but 
different external chain-lengths, 
that for the malted-barley amylo- 
pectin being smaller. This sug- 
gests that the malted-barley amylo- 
pectin had been degraded by /5- 
amylase to a limited extent. Sub- 
fractions of amylose obtained on 
successive aqueous leaching of both 
granular starches showed a decrease 
in /3-amylolysis limit with increase 
in molecular size. The properties 
of the components from malted- 
barley starch can be satisfactorily 
accounted for by assuming limited 
/3-amylolysis of the amylopectin 
and very limited a-amylolysis of 
the amylose in the original barley 
starch. 

FISH 

Chemical studies on the herr- 
ing (clupea harengus). I, — Tri- 
nciethylamine oxide and volatile 
amines in flesh, spoiling and 
cooked herring flesh, by Hughes, 
R. B., J. ScL Fd, Agric., 1959, 10 
(1), 431. — Gas chromatography was 
applied to a study of the production 
of volatile amines and ammonia in 
herring flesh under various condi- 
tions. Fresh flesh contained am- 
monia and a small quantity of 
trimethylamine, but no monomethy- 
lamine, dimethylamine or higher 
amines in the large ethylamine to 
pentylamine were detected. The 
trimethylamine oxide content vari- 
ed according to the season, being 
higher in winter than in summer. 
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During storage at 10-1 3*^, ammonia 
and trimethylamine were formed, 
and also smaller quantities of di- 
and mono-methylamine. No high- 
er amines were detected after 4 
days. The trimethylamine oxide 
content dropped over the period. 
Cooking in sealed glass tubes at 
120° resulted in breakdown of 
trimethylamine oxide, and forma- 
tion of ammonia, tri-, di- .and 
mono-methylamine (trace). No 
higher volatile amines were detected 
in the cooked flesh. The possible 
significance of the results in rela- 
tion to the development of flavour 
in canned herring is discussed. 

Use of potassium and sodium 
sorbate in extending shelf-life 
of smoked fish, by Geminder, J. J., 
Food TechnoL, 1959, 13 (8), 459.— 
Fish products because of their sus- 
ceptibility to bacterial, yeast and 
mold growth have a short shelf-life. 
Dried, salted, or smoked fish because 
of their low moisture content are 
relatively free from bacterial growth. 
However, they are susceptible to 
mold and yeast growth. Potassium 
or sodium sorbate solutions (5 per 
cent, w/v) can be applied before 
smoking as a spray or dip (or after 
smoking as a dip) to fish, resulting 
in levels of 0.03 to 0.05 per cent 
sorbic acid based on fish weight. 
High smoking heats in a nonvented 
smokehouse did not after the anti- 
mycotic level on the fish. These 
levels were effective in extending the 
refrigerated shelf-life of nonva- 
cuum-packaged smoked fish. Nor- 
mal handling of vacuum-packaged 
smoked fish frequently results in 
pouch punctures from sharp fish 
fins. These punctures provide a 
point of contamination by yeast and 
mold spores. Potassium or sodium 
sorbate solutions sprayed after 
smoking produced levels of 0.05 to 
0.15 per cent sorbic acid based on 
the fish weight, and inhibited growth 
of these contaminants. Refrigera 
tes shelf-life of fish in punctured 
pouches was • extended. Solutions 
containing a mixture of sodium sor- 
bate and sodium isoascorbate inhibit 
yeast and mold growth and enhance 
and stabilize the desirable pink-red 


colour of smoked salmon. Solu- 
tions can be applied before or after 
smoking. 

FRUITS AND VEGETABLES 

Ripening of broad beans, by 
Anthistle, M. J., Ashdown, D. F. 
and Dickinson, D., J. Set. Fd. Agric., 
1959, 10 (8), 412. — Experiments 
designed to investigate changes 
during ripening of broad beans in 
skin-to-flesh ratio, tenderometer 
and texturemeter readings, and 
per cent of alcohol-insoluble solids 
(A.LS.), are described, and the 
results compared with values obtain- 
ed for changes in /ez/^:o-anthocyanin 
and phenolic contents of the skins. 
Figures are recorded for two varie- 
ties of bean, one white and one green, 
and show that at any given maturity 
stage the white bean is superior on 
the basis of tenderness and A.I.S. 
content. No correlation between 
extractable /^z/co-anthocyanins and 
toughness of skins was found. 

Spoilage of canned peas: A 
thermophile that affects the 
artificial colour, by Hall, L. P. 
and Raven, T. W., jf. Set. Fd. Agric., 
1959, 10 (8), 456. — ^An unusual type 
of spoilage is described which oc- 
curred in canned peas during incu-’ 
bation at 55°. The chief symptom 
was an alteration of the normal 
bright green colour of the liquor 
to a pale blue which changed 
to purple on exposure to air. An 
organism recovered from the cans 
was shown to produce the colour 
change under suitable conditions, 
and by culture reactions to be simi- 
lar to B. fnichaelisti. Liquors from 
spoiled and unspoiled cans were' 
compared by solvent extraction 
and by paper chromatography, and 
of the artificial colours present, the 
one associated with the obsers^ed 
colour changes was identified as 
Yellow 2G. An account is given 
of the reproduction of the colour 
change by the action of zinc dust. 
A mechanism is suggested for the 
reaction. 

Nonenzymatic formation of 
acetoin in canned vegetables, 
by Rallis, J. W., J. agric. Fd. CJiem., 
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1959, 7 (7), 505.- — The concentra- 
tion of combined 3-hydroxy-2- 
butanone (acetoin) and 2, 3-butane- 
dione (biacetyl) in spinach, aspara- 
gus, beefs, and peas is 120 to 300 
p.p.m. The acetoin level of blanch- 
ed, frozen peas was increased from 
260 to 340 p.p.m. by heating at 
100°C for 15 minutes; heating for 
45 minutes caused the concentration 
of acetoin to drop to 285 p.p.m. 
The observed increase of acetoin 
during the short heating period is 
due to the thiamine- catalyzed con- 
version of pyruvic acid to acetoin. 
This reaction was demonstrated 
with model systems in the pH range 
and reactant concentration levels 
found in canned vegetables. There 
is no simple relationship between 
thiamine and acetoin contents in 
canned vegetables. The presence 
and concentration changes of acetoin 
during processing must be consi- 
dered in any explanation of vegetable 
flavour. 

Loss of vitamin C in fresh 
vegetables as related to wilting 
and temperature, by Ezell, B. D. 
and AVilcox, M. S., J, agric. Fd: 
Chevu, 1959, 7 (7), 507.— Fruits 
And vegetables furnish approximate- 
ly 94 per cent of the vitamin C in 
the diet of urban families in the 
United States. These foods are 
largely consumed fresh ; temperature 
and humidity are primary factors in 
their preservation. Kale, collards, 
turnip greens, spinach, rape, cab- 
bage, and snap beans were subjected 
to slow, moderate and rapid wilting 
at 32°, 50°, 70° or 75°F. Condi- 
tions favourable to wilting resulted 
in a more rapid loss of vitamin C. 
Vegetables that lose moisture readi- 
ly and wilt appreciably tend to be 
affected more by humidity and to 
lose vitamin C more rapidly than 
those resistant to wilting. Even 
those that wilt most readily are 
affected much less by humidity 
than by temperature. 

Debittering of grape fruit 
products with naringinase, by 
Griffiths, F. P. and Lime, B. J., 
Food TechnoL, 1959, 13 (8), 430.— 
Exploratory studies by the U.S. 


Fruit and Vegetable Products La- 
boratory on the action of naring- 
inase when used to debitter grape- 
fruit pulp and juice, demonstrated 
that neither the original Davis test 
nor the modified test proposed by 
Ting necessarily correlated with 
actual bitterness. It was found 
that partially hidrolyzed pulp and 
juice gave high Davis values with- 
out ,a correspondingly high bitter 
flavour. In determining the effects 
of enzyme activity on bitterness, or 
in comparing bitterness of canned 
juice prepared from fruit of differ- 
ent maturities, it was found necess- 
ary to rely more on taste evaluation 
than upon results of the David test. 
This study reports on conditions 
affecting the use of naringinase in 
debittering grapefruit pulp and 
products as determined by taste 
evaluation and Davis test. Condi- 
tions of optimum enzymatic hydro- 
lysis of naringin in grapefruit pulp 
and juice to less bitter substances 
prunin and naringenin, are 50° C, 
pH 3.1, enzyme concentrations of 
0.05 — 0.01 per cent and incubation 
periods of 1-4 hours. Enzyme 
action at a low temperature, 4° C 
for 44 hours, hydrolysed naringin 
to less bitter prunin without a 
corresponding decrease in Davis 
test value. Enzymatic hydrolysis 
of coloured grapefruit pulp (.025 
per cent enzyme, 50° C, 1-|- hours) 
reduced bitterness and enabled the 
pulp to be used for colour fortifica- 
tion of poorly coloured, late season 
juice. Prior inactivation of pecti- 
nesterase naturally present in juice 
before naringinase treatment is 
necessary to retain natural cloud. 

Freestone peaches. I. Effect 
of sucrose, citric acid and corn 
syrup on consumer acceptance, 
by Pangborn, R. M., et al.^ Food 
TechnoL, 1959, 13 (8), 444.— The 
type and concentration of sweetener 
used in canned fruit not only influ- 
ences flavour but also texture, and 
in some instances, colour. Granu- 
lated and liquid sugars of. various 
types, compositions and combina- 
tions are used by the canning in- 
dustry. Replacement of part of 
the sucrose by corn syrup solids is 


now an established practice with 
some canners. Its use is recognis- 
ed in the existing standards of 
quality and identity. Canned free- 
stone peaches varying in sucrose 
content (81.46 to 31.40° cut-out 
Brix), acidity (0.3 or 0.4 per ^cent) 
or sucrose replacement with corn 
syrup at levels of 20, 30, 40, 50, or 
60 per cent were evaluated, in this 
experiment, by 3,043 consumers for 
flavour and texture quality. Opti- 
mum sweetness in the all-sucrose 
pack was found to be approximately 
22.5° Brix. Acidification did not 
improve flavour. Texture pi*efer- 
ences resembled flavour preferences. 
At an in-going syrup of 40° Brix, 
the all-sucrose control received 
significantly higher consumer pre- 
ferences than did the corn-syrup 
containing samples. Flowever, at 
50° Brix, the samples received 
equal consumer acceptance. The 
trained laboratory tasters indicated 
a significant decrease in fruit flavour 
and an increase in off-flavour with 
increasing replacement by corn 
syrup at the 40° Brix level. Excess- 
ive sweetness in the 50° Brix 
series masked flavour differences at 
the lower replacement levels. In 
general, firmness of the fruit in- 
creased with increasing corn syrup 
content. 

FUNGICIDES 

Generation of ammonia for 
in-package fumigation of food- 
stuffs, by Gunther, F. A., et al.^ 
J. agric. Fd. Chem., 1959, 7 (7), 
489. — ^Ammonia gas is fungicidal 
to some common mold organisms, 
but bulk fumigation with this gas 
may not afford the long-term pro- 
tection sometimes required under 
commercial conditions. In-pack- 
age generators of ammonia have 
been developed to maintain critical 
gas concentrations surrounding a 
fresh commodity over controlled 
periods, activated by the highly 
humid environment within a pack- 
age of actively respiring plant parts. 
Two types of practical generators are 
discussed, with applications to 
citrus fruit handling. The first 
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involves simple hydrolysis of diam- 
monium succinate ; the other utilizes 
the moisture-initiated reaction bet- 
ween dry ammonium sulfate and 
dry soda ash. 

Sorption of ammonia by fruits, 
vegetables, eggs and fiberboard 
in dynamic systems, by Gunther, 
F. A., et ah, J. agric, Fd, Chem., 
1959, 7 (7), 496. — -The comparative 
rates of sorption and desorption of 
ammonia gas surrounding 23 kinds 
of fruits, vegetables, and eggs have 
been evaluated in a dynamic system 
with a spectrophotometric techni- 
que supplemented by direct chemi- 
cal assay. Ambient ammonia con- 


centrations ranged from about 50 
to 700 p.p.m. in air. Sorption 
rates varied from about 1 to about 
150 p.p.m. per hour. The Tuffer’ 
capacity of fiberboard for ammonia 
has been demonstrated. 

INSECTICIDES 
The response of Tenebroides 
mauritanicus (L). and Tenebrio 
molitor L. to methyl bromide at 
reduced pressures, by Monro, 
H. A. U. J, Sch Fd. Agric., 1959, 
10 (7), 366. — The response of larvae 
and adults of Tejiehr aides viaurita- 
nicus (L.) to methyl bromide at 
reduced pressure is complex. Four 
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zones of differing susceptibility 
were found: (1) at 15-30 mm. Hg. 
pressure high mortalities were due 
more to desiccation than the action 
of the fumigant; (2) at 30-50 mm. 
low mortalities coincided with loss of 
v^isible activity; (3) at 50-175 mm. 
increased activity and high morta- 
lities occurred; (4) from 175 mm. 
to atmospheric pressure activity 
was normal and mortalities declined. 
In zones (2) to (4) the. responses were 
independent of humidity. Larvae 
of Tenebrio molitor L. gave respon- 
ses similar to those in zones (2), 
(3) and__(4) but at different pressure 
ranges. 
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EXPERIMENTAL UNIT FOR HOT CONTINUOUS CONCENTRATION OF SYRUP 
IN THE MANUFACTURE OF PRESERVES 

(A) Stock syrup tank. (B) Flow meter for syrup. (C) Vessel containing fruits in syrup. (D) Flow meter for air. (E) Air filter 
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A METHOD FOR THE QUANTITATIVE ESTIMATION OF ROASTEB.C^Te' 

TAMARIND IN COFFEE POWDER * y ^ 


By C. P. Nataeajan, R. Balaicrishnan Nair, N. Gopalakrishna Rao; 


’BRaRV 


C. S. ViRAKTAMATH AND D. S. BhATIA 

(Ce?itral Food TecJi^iological- Research Institute, Mysore) 



nv * 33 ^: 


Roasted date seed and tamarind are common 
adulterants in coffee. A qualitative method for 
detecting the presence of roasted date and 
tamarind seed powders in coffee powder was 
reported from this laboratory^. Further work 
on the characterisation of the constituent res- 
ponsible for giving pink or red coloured streaks 
with alkali in the case of tamarind and date seed by 
chromatographic method confirmed the presence 
of cyanidin. A method based on the measure- 
ment of this colour is reported here. 

Materials and method 

Samples of date seeds (P. dactylife^'a) and tama- 
rind seeds were collected and roasted to different 
degree in an electrically operated sample roaster 
and powdered. Samples of green coffee were 
also roasted in a similar manner and blends of the 
two powders were made with varying content of 
the adulterant from 5-50 per cent. 
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After repeated trials the following procedure 
was standardized: 0.5 g. of the powder was 
refluxed in a water bath with 100 c.c. of absolute 
alcohol containing 1 c.c. of concentrated HCl for 30 
minutes in the case of date blends and 2 hours in 
the case of tamarind. After cooling the solution 
was Altered and made up to volume. Satisfactory 
colour readings were obtained by diluting this 
extract 2.5 times in the case of date blends and 
five times in the case of tamarind. The per cent 
transmission was obtained using 420 and 490 
filters in a Lumetron Photoelectric Calorimeter. 
The ratio of the optical densities at 420 mz-t and 
490 mz^ was calculated. This ratio (D^go/^^go 
. was found to be proportional to the per cent of 
adulterant in the blend. The variations like 
different roasting conditions, time of refluxing, 
stability of colour, etc,, were all studied in detail. 

The influence of roasting (Table I), time of 
extraction (Table IV), stability of colour in acidi- 
fied alcohol (Table III), effect of blending with 
different roasts of coffee and of the two adulterants 
(Table II) are shown in various tables. Changes 
in the ratio of transmission at 420 mz^ and 490 m/«. 
in coffee adulterant blends are given in Table V. 
The applicability of the standard curve was tested 
separately by asking number of workers to report 
on the values obtained giving them blend samples. 
The results are shown in Table VI. 

Identification of the colour 

Pure samples of date seed and tamarind were 
hydrolysed by acidified alcohol (2N for 30. min.), 
aiid after concentration, spots were made on a 
Whatman No. 1 circular filter paper. The solvent 
used was a mixture of water, acetic acid and 
concentrated HCl (10:30:3/. Known spots 
of cyanidin was also run side by side. The 
presence of cyanidin was confirmed by the 
values in comparison with known cyanidin, 


Presented at the symposium on Food Chemistry and Analyses, Calcutta, February, 1960. 
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Table I. Variations in the ratio -^420/^490 
zvith different roasts 


Coffee 

Date 

Tamarind 

(Colour) 

G 

0 0 

0 

IT 3 

w 
ol 0 

C4 a 

qIq 

Y 

(Colour) 

G 

0 0 

0 ru 

IT .3 

0 0 

OJ C3 

q'q 

Y 

(Colour) 

. 

.2 

0 M 3 

^ .3 

o' 0 

qIq’ 

6.4 

2.27 

6 

0.78 

1 

6.8 

0.99 

5.6 

2.21 

5.1 

0.81 

5.2 

1.07 

5.0 

2.19 

4.7 

0.82 

4.2 

1.19 

4.6 

- 2.15 

3.9 

0.83 

... 

1 

, 4.0 

2..18 

... 

... 




* Y =,% reflection in Photovolt Reflection meter with 


' tristimulus green filter. 

Table II. Effect of blending different roasts of coffee 
a 7 id adtdterarits on the ratio 


Coffee-date 


blends 


Coffee-tamarind blends 


d 

^1 

1 Y 

1 Coffee 1 

Y 

Date 

D 420 

; Wo 

1 D 490 
! 20 % 

Y > 
j Coffee 

1 Y 

1 Tama- 
> rind 

D 420 

10% 

C)l90 

20 % 

1 

6.4 

6.0 

1.85 

1.68 

6.2 

6.2 

1.77 

1.45 

21 

1 , 5.6 

5.1 

1.85 

1.65 

5.2 

5.2- 

1,83 

1.55 

•3 

4.0 

3.0 

1.94 

1.76 

4.0 1 

4.2 

1.97 

1.66 

4 

6.4 

3.9 

1.93 

1.73 

6.2 i 

4.2 

1.98 

1.73 

5| 

j 

4.0; 

6 . 0 , 

1,94 

1.68 

4.0 

6.8 

1.68 

1 

1.43 


Table III. Stability of colour in alcohol solutions 



% Transmission 

Initial 

reading 

1 After 24 hours 

420 1 

490 1 

420 

1 490 

j 

Coffee 

. 31 

. 58 

30 

56 

Date 

39 

36 

38 

34 

Tamarind 

48 

. 46 

48 

45 


Table IV. Changes in latio ^ 42 o/-C^ 49 o toith time 
of hydrolysis 


Time 

(min.) 

Coffee 1 

(1/500) 

Date 1 

(1/500) 1 

Tamarind 

(1/1000) 

15 

2.39 

1 

0.84 

' 1.28 

30 

2.18 

0 . 75 ... 

1.18 

60 

2.18 I 

0.75 

1.12 

90 

2.20 

0.74 

1.02 

120 

2.18 

0.75 

0.95 

180 1 

2.19 

0.75 

0.95 


i 


Table V. Coffee-date and coffee-tamarind ble 7 ids — 
Variatio7xs of 1 ) 420/^190 ’i^ith differ e7it per ce7itages of blends 


%Adulteration 

Ratio D 420 /D 490 

Date 
(1 in 500) 

Tamarind 
(1 in 1000 ) 

0 

2.25 

2.25 

5 . 

2.05 

1.91 

10 

1.87 

1.81 

15 

1.73 

1.65 

20 

1.64 

1.57 

25 

1.55 

1.47 

30 

1.45 

1.41 

35 

1.38 

1.30 

40 

1.31 

1.27 

45 

1.26 

1.18 

50 

1.20 

1.13 

100 

1 

0.80 

0.80 


D 420 /D 490 for pure coffee = 2.22-2.26 (Reference data) 


Table VI. Verificatio 7 i zvith U 7 ik 7 iozjon blexids 


No. 

Coffee-date 

%Date 

Coffee-tamarind 
% Tamarind 

From 

reference data 

Actual 

value 

From 

reference data 

■ 

Actual 

value 

1 

1 0 

0 

38^ 

35 

2 j 

95.0 

100 

16.5 

15 

3 

15.0 ; 

15.0 

0 

0 

4 

40.0 

40.0 i 

6.5 

7.5 

5 

7.0 

7.5 

27.0 

. 25.0 

6 

24.0 

25.0 

41.0 

40.0 

1 


mixed chromatogram and with ultra violet 
absorption. The acid extract on the addition 
of alkali gives a blue colour which is characteristic 
of cyanidins. 

Discussion 

Degree of roasting in the range commonly met 
with (between Y=6 to 4) did not vary the ratio 
^ 420^^490 different roasts of coffee 

and the adulterants. This ratio for coffee, date 
and tamarind were respectively 2.25, 0.8 and 0.8 
for the same dilution. The peak for the pink colon 
extracted from date or tamarind was at '490 m/^ 
and that of pure coffee was at 420 m/^ and hence 
the ratio between the transmission at 420 m/^ 
and 490 mt^ . was Taken to represent more 
precisely the changes in colour due to the 
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adulterants. The blending of coffee of different 
roasts with different roasts of date and tamarind 
seeds did not affect this ratio. Acidified water 
extraction did not give concordant results but 
acidified alcohol gave reproducible results. The 
anthocyanidin colour is very stable in acidified 
alcohol as shown by the results in Table III. It 
was also observed that there is no change in the 
transmission after 30 minutes hydrolysis in the 
case of date seed and 2 hours in the case of tama- 
rind. Tamarind contains more of the colour prin- 
ciple as compared to date seed. The compounds 
’ responsible for the colour exist mostly as a 
leucobase and on acid hydrolysis the colour is 
released and it is also interesting to note that the 
temperature of roasting does not destroy these 
cyanidin constituents completely. With the 
method suggested it is possible to estimate 
definitely adulteration beyond 10 per cent. . With 
roasted date seed and tamarind standard curves 
could be made with the data in Table V or the 
values could be interpolated to estimate the per 
cent of the adulterant. 


The possible influence of other admixtures 
with coffee along with date and tamarind or a 
combination of date and tamarind, however, needs 
further study. 

Summary 

1. The presence of cyanidins in acid extracts 
of roasted date seed and tamarind seed is con- 
firmed. 

2. A method for quantitative estimation of 
roasted date seed or tamarind seed powders in 
coffee blends based on the estimation of the 
cyanidin colours obtained by acidified alcohol 
hydrolysis has been found to be satisfactory. 
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EFFECT OF PARTIAL REPLACEMENT OF RICE IN POOR RICE DIET BY 
POTATO ON THE NUTRITIVE VALUE OF THE DIETS 


Roots and tubers have been used as food by 
mankind from very early times. They are next 
in importance to cereals, as sources of energy in 
the diets of people in several countries, notably 
in Ireland, Western Germany, France and Brazilh 
The most important foods belonging to this 
category are potato, sweet potato and tapioca. 
Their importance lies in the fact that they yield 
about 2-3 times as much calories per acre as 
common cereals and can be grown both as a 
kitchen garden crop and on a field scale. The 
present production and consumption of roots and 
tubers in India is only 1.2 ounces per day per 
personh In view of the shortage in the supply 
of cereals, it is possible to make up the same by 
increasing the production and consumption of 
roots and tubers. lu' an earlier publication^ studies 
on the effect of partial replacement of cereals in poor 
vegetarian diet by tapioca and sweet potato flours 
on the nutritive value of the diets were reported. 
The results show^ed that substitution of rice, 
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wheat or ragi by tapioca or sweet potato flours to 
the extent of 25 per cent in a poor vegetarian diet 
did not lead to any deterioration in the overall 
growth promoting value of the diets. 

Potato' contains a higher amount of nitrogen 
than either tapioca or sweet potato. It was there- 
fore considered of interest to study the effect of 
partial replacement of rice by potato on the nutri- 
tive value of the rice diet. Hindhede^ carried 
out metabolism studies on humans fed diets 
containing potato as the only source of nitrogen. 
His results showed that nitrogen equilibrium was 
maintained in the subjects even when the amounts 
ingested provided only 4-8 g. nitrogen daily. 
McCollum et al. and HartwelF reported that 
the proteins of potato did not support good growth 
in young animals. On the other hand, Chick and 
Slack”^ observed that the proteins of potato 
promoted good growth in young albino rats. 
They reported a protein efficiency ratio of 1.8 
for potato proteins at 10 per cent level of protein 
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intake. In the present investigation, the effect 
of partial or complete replacement of rice in 
poor rice diet by potato or potato flour on the. 
nutritive value of the diets has been studied. 

The potato flour used in this investigation was 
prepared as follows: Good quality potatoes were 
obtained from the local- market. The skin was 
removed in a potato peeling machine. The 
peeled potatoes were washed with water contain- 
ing 0.02 per cent sodium bisulphite and blanched 
by steaming for 5 minutes to destroy the enzyme 
tyrosinase present in the raw potato. They were 
then sliced and dried in a truck drier in a current 
of hot air at a temperature of 45-50''C. The 
dried chips were powdered in a flour mill. The 
potato flour was analysed for the different consti- 
tuents according to the methods of A.O.A.C.® 
Thiamine was estimated accordin j to the method 
of Sw^aminathan^. The results are given in 
Table I. The results show that potato flour is 


Table I. Chemical composition of potato, tapioca and 
szveet potato flours 


Constituent 

Potato 

flour 

, 

Tapioca 

flour 

Sweet 

potato 

flour 

Moisture % 

6.9 

9.0 

8.3 

Protein (Nx6.25) % 

9.2 

1.7 

1.6 

Fat % 

0.4 

0.5 

0.9 

Fibre % 

1.6 

1.9 

2.5 

Ash % 

3.7 

1.4 

3,5 

Carbohydrate (bydiff.) % ... 

78.2 

85.5 

83.2 

Calorific value 

353 

353 

346 

Calcium % 

0.02 

0.06 

0.11 

Phosphorus % 

0.12 

0.08 

0.13 

Thiamine (mg) % 

0.35 

0.12 ■ 

0,15 

Nicotinic acid (mg) % 

3.2 

1.8 

2.8 


far richer in protein than either tapioca or sweet 
potato flours. 

The effect of replacing 25 per cent rice in a 
poor rice diet by cooked potato or potato four on 
the nutritive value of the diet was determined 
by the rat • growth method. The experiment 
was carried out in two series. In each series, three 
groups of freshly weaned, young albino rats (12 
in each group, distributed equally according to 
sex, litter and body weight) were fed on (1) 
poor vegetarian rice diet (2) the same diet in 
w^hich 25 per cent of rice was replaced by potato 
flour or cooked potato and (3) the same diet in 
which rice w^as completely replaced by cooked 
potato or potato flour. The composition of the 
diet is given under Table II. The feeding was 
carried out for a period of 8 weeks. Records of 
daily food intake and weekly increase in body 
weight of the animals were maintained. The 
results are given in Table II. 

The results on statistical analysis showed that 
partial substitution of rice by potato flour or 
cooked potato resulted in a better growth promot- 
ing value of the diet when fed to rats. The 
average weekly increase in weight of rats fed on 
diets in which 25 per cent of rice is replaced by 
cooked fresh potato or potato flour was significant- 
ly higher than that observed in the case of rats 
fed on rice diet. The rats fed on diets containing 
cooked potato or potato flour did not grow well, 
the average w^eekly increase in weight being 
1.5-2.5 g. . 

Further studies on the protein efficiency ratio 
of the proteins of potato are in progress.. 


Table II. Average weekly increase in body tveight of rats on poor vegetarian diets based on rice and potato 



Initial weight 

Daily food intake 

Average gain in 


Diet 

of rats 

(dry weight) 

weight per week 

Test of significance 


(g) 

(g) 

(g) 


A. Rice diet* 

49.3 

7.8 

1 ± 0.282 
1.50 ( 

A ~ B Sig. at 5% 

B. Rice+potato flour® , ... 

49.3 

8.2 

A~C „ „ 0.1% 

C. Potato flour* 

49.2 

6.2 

B~C „ „ 0.1% 

D. Rice diet* ' ... 

45:9 

8,7 

645 ( ± 

D~E „ 0.1% 

E. Ricefl-potato flour® 

45.8 

8.5 

D~F „ 0.1% 

F. Mashed potato* 

45.7 

6.5 

E~F „ „ 0.1% 


Rice or potato flour (or equivalent amount of mashed potato), 78,5%; Red gram dhal {Cajanus cajan), 5%; 
Non-leafy vegetables, 8.2%; Leafy vegetables, 2.1%; Skim milk powder, 0.9%; Common salt, 0.3% and groundnut oil, 5%. 

@ Rice, 58.9% and potato flour (or equivalent amount of mashed potato), 19.6%; rest of the ingredients are the 
same as in other diets. 
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The results obtained in the present experiments 
have shown that potato can be used as a partial 
substitute for rice. 

KIantha Joseph 
M. Narayana Rao 
Central Food Technological M. Swaminathan 

Research Institute, Mysore V. Subrahmanyan 
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STUDIES ON THE SHELF-LIFE OF PEANUT CANDIES 

By J. R. Iyengar, J. K. Jagtiani and D. S. Bhatia 

{Cejitral Food Technological Research Institute, Mysore) 


Candies are an important component of 
emergency rations and should have a reasonable 
shelf-life. Peanut candies have been a subject 
of study by various investigators, In their studies 
on the shelf-life of candy, Heaton and Woodroof 
reported that the effectiveness of the antioxidant, 
Tenox II, was influenced by the variety of the 
product treated. 

Plea on and Woodroof^ stored peanut candies 
at 70°F. Stuckey* used (0.01 per cent) BHA in 
candies and wrapped them in BHA (0.05 per cent) 
treated waxed glassine paper. Thus, he could 
extend the storage life of the candies for 124 days 
at 76°F. He also used 0.07 per cent Tenox HI 
(14 per cent BHA, 6 per cent PG and 3 per cent 
citric acid) and could extend the storage life of 
peanut brittle for 136 days at 76°F. 

Cecil and Woodroof* have used BHA alone and 
BHA with propyl gallate and citric acid as 
synergist for increasing the shelf-life of salted 
peanuts and peanut butter. They found that they 
could increase the shelf-life of salted nuts up to 
133 per cent when the antioxidant was used in 
both the cooking oil and the salts. By incor- 
porating AlVII-72 (containing BHA, citric acid 
and propyl gallate), Dugan et al.^ could extend 
the shelf-life of various nuts by 2.5 to 6.0 times. 

The present experiments, were undertaken to 
study the antioxidant property of BHA and BHT, 
BHA, BHT and shellac and also to study the 
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fungistatic property of sodium propionate in soft 
and hard boiled candies. 

Experimental 

Two types of candies were made. One type 
was a soft one and the other hard Toiled type. 
They were prepared as folio vvs: The groundnuts 
were roasted for 25 minutes at 320°F. and the 
cuticle was detached by scrubbing. For the soft 
type, sugar and water were added in the ratio of 
7:1 and heated to 240°F. and the nuts were added 
just before the finishing point. The ratio bet- 
ween sugar to nuts was 16:6. For the hard boiled 
candies, sugar and liquid glucose were added in 
the ratio of 4:1. The same ratio w^as kept 
between the sugar and nuts as in soft boiled 
candies. The sugar syrup was brought to a 
temperature of 310°F. and the nuts were added 
at this point. When cooled it w-as cut into 
rectangular pieces. The pieces were wrapped 
individually in aluminium foil and sealed in 
200 gauge polyethylene bags which were finally 
sealed in tins. This w^as the control sample. 
The nuts and the candies w^ere subjected to 
different treatments: (1) In one lot the nuts were 
sprayed with an alcoholic solution to give an 
effective concentration of 0.01 per cent of BHA 
and 0.01 per cent BHT on the basis of fat. The 
nuts so treated were dried under a current of hot 
air. (2) In another lot one per cent shellac was 
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Table la. Soft boiled candies without treatmetit with sodium propionate 




Without sodium propionate 

Period of storage 

Chemical 

R.T. 

37°C. 

constant 

Control 

BHA 

and 

BHT 

BHA, 
BHT and 
shellac 

Control 

i 

BHA 

and 

BHT 

BHA, 
BI-IT and 
shellac 

30 days 

P.V. 

3.45 

2.0 

3.0 . 

4.3 

2.48 

2.90 


F.F.A. 

1.75 

0.76 

0.87 

1.0 

1.19 

0.75 


Organoleptic 

quality 

Good 

Good 

Good 

Good 

Good 

Gocd 

50 days 

W e 

n t 


m 

o u 1 

d y 



Table Ib. Soft boiled candies with the treatment of sodium propionate at room temperature 


Period of storage 

Chemical constants 

Control 

BHA and BHT 

BI-IA, BHT and 
shellac 

75 days 

P.V. 

10.87 

9.89 

10.21 

F.F.A. 

0.68 

0.51 

0.49 


Organoleptic quality 

Acceptable; no 
rancid flavour 

Acceptable 

Acceptable 

130 days 

P.V. 

13.77 • 

8.46 

11.09 

F.F.A. 

0.54 

0.28 

0.37 


Organoleptic quality 

Acceptable; ho 

rancid flavour 


150 days 

P.V. 

2.53 

1.89 

2.26 

F.F.A. 

0.66 

0.57 

0.49 


Organoleptic quality 

Acceptable; no 

rancid flavour 


170 days 

P.V. 

1.72 

2.09 

1.67 

F.F.A. 

0.79 

0.39 

0.74 


Organoleptic quality 

Acceptable ; no 

rancid flavour 



used with the above antioxidants and when sprayed 
gave 0.1 per cent shellac-coating on the nuts. (3) 
The candies obtained from the control and the two 
treatments were dipped in 85 per cent alcoholic 
solution of sodium propionate; thus the candies 
got a coating of 0.2 per cent of sodium propionate. 

One lot of each kind, f.e., control, candies treated 
(1) with BHA and BHT, (2) with BHA, BHT 
and shellac, and (3) sodium propionate-coated 
candies was kept at room temperature (20-25*^0.) 
and another lot in an incubator at 37°C. (1G0°F.). 
Periodically' the samples were examined for 
organoleptic evaluation, peroxide value and free 
fatty acids (F.F.A.). The peroxide values were 
determined by the method of Lea^. 


Results and Discussion 

The soft boiled candies, untreated with sodium 
propionate showed specks of mould after 50 days 
of storage at room temperature, but those treated 
with sodium propionate did not show any mould 
growth even after a period of 170 days. These 
candies showed however increase in the peroxide 
and F.F.A. values; the moisture content was 
7.5 per cent. But the candies were not rancid as 
shown by organoleptic test. The results are given 
in Tables I (a) and I (b). The candies that were 
dipped in sodium propionate developed off- 
flavour, but they were acceptable. ■ 

The hard boiled candies had an initial moisture 
content of 1.5 per cent. The peroxide values 
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Table II. Hard boiled candies — Periodical examination for organoleptic quality^-, peroxide value\ a7id free fatty acidsX 


T> J 



Room temperature 

37°C. 

Leriod ot 
storage 
(days) 

Chemical 

constants 

Control 

'BHA 

and 

BHT 

BHA 
BHT and 
shellac . 

Control 

1 BHA 
and 

1 BHT j 

BHA 
BHT and 
shellac 

30 ... ' 

P.V. 

3.26 

2.33 

1.36 

3.55 

2.77 

2.72 


F.F.A. ^ 

0.22 

0.30 

0.25 

0.25 

0.22 

0.20 


Organoleptic : 

Good 

Good 

Good 

Good 

Good 

Good 

50 

P.V. 


9.97 

7.59 

8.72 

7.59 

7.46 


F.F.A. 


. . . 

* • • 


• • • 

• • • 


Organoleptic : 

Acceptable 

Good 

Good 

Rancid 

Good 

Good 

70 

P.V. ■ 

11.50 

9.87 

11.04 

10.40 

8.37 

9.22 


F.F.A. 

0.29 

0.26 

0.22 

0.17 

0.25 

0.23 


Organoleptic : 

Acceptable 

Acceptable 

Acceptable 

Rancid 

Acceptable 

Acceptable 

90 ... 1 

P.V. 

15.05 

9.69 

7,42 


12.13 

13.02 


f.f;a. ^ 

0.170 

0.245 

0.230 

0.25 

0.23. 

0.15 


i Organoleptic : 

Acceptable 

Acceptable 

Acceptable 

Rancid 

Acceptable 

Acceptable 

100 

1 P.V. 

9.5 

10.25 

14.85 

13.61 

10.42 

11.19 


F.F.A. 

0.17 

0.245 

0.23 

0.25 

0.23 

0.15 


Organoleptic : 

Acceptable 

Acceptable 

Good 

Rancid 

Acceptable 

Acceptable 

130 

■ P.V. 

6.10 

7.62 

10.57 

6.63 

8.17 

8.80 ■ 


F.F.A. 

0.09 

0.07 

0.19 

0.144 

0.07 

0.107 


Organoleptic : 

Acceptable 

1 Acceptable 

Good 

Rancid 

Acceptable 

Acceptable 

150 

P.V. 

1.546 

1.30 

1.74 

1.47 

1.56 

1.52 


F.F.A, 

0.16 

0.16 

0.08 

0.16 

0.16 

0.13 


Organoleptic : 

Good 

Good 

Good 

Rancid 

Acceptable 

Acceptable 

170 

P.V. 

2,19 

1.20 

1.70 

1.78 

1.62 

2.44 . 


F.F.A.. 

0.19 

0.14 

0.11 

0.22 

0.09 

0.62 


Organoleptic : 

Slightly rancid 

Good 

Good 

Rancid 

Good 

Good 


t Organoleptic evaluation was made by a panel of 4 judges. Opinions were unanimous, 
t Expressed as milli-equivalents of peroxide per kg. of fat, the initial P.V. of groundnuts being 1.656. 
J Free fatty acids expressed as per cent oleic acid. 


seemed to rise for a period of 90-110 days and 
then fell again. As regards F.F.A., it did not rise 
at all except in one sample treated with shellac 
solution containing BHA and BFIT and stored at 
100°F. These candies obtained from nuts treat- 
ed with antioxidants, and antioxidants and shellac 
kept well for a period of 170 days at 'iTC, 
(100°F.). 

It appears from the results that there is hardly 
any correlation between rancidity as measured 
by the peroxide determination and organoleptic 
evaluation. 

Summary and Conclusions 

(1) The soft boiled candies (7 per cent mois- 
ture) coated with sodium propionate did not 
develop any significant, rancidity over a period of 
170 days. There was no mould growth also. 

(2) The soft boiled candies (7 per cent mois- 
ture), if uncoated with sodium propionate become 
mouldy even in 50 days. 


(3) The hard boiled candies treated with 
BHA, ‘BHT and shellac have a longer shelf-life 
than the control. 

(4) The treated sample is likely to have a 
minimum storage life of six months at 37°C. and 
one year at room temperature. 
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STUDIES ON THE PREPARATION AND PRESERVATION OF RASAGOLLAS 


By J. K. Jagtiani, J. R. Iyengar and N. S. Kapur 

{Central Food Technological Research InstiLiite, Mysore) 


Date et al} have standardised the method for the 
preparation of rasagollas from cow's milk. This 
investigation deals with the storage trials of the 
cow's milk rasagollas and the preparation of 
rasagollas from buffalo's milk. 

Experimental 

The method used for the preparation of cow's 
milk rasagollas is more or less the same as stand- 
ardised by Date et al except for the fact that 
commercial sugar was clarified with 125 p.p.m. of 
SOg in addition to milk clarification. The 
residual SO^ was evaporated off by boiling the 
syrup for half an hour. The rasagollas were 
packed in 4 syrup strengths, 45, 50, 55 and 
60° B. They were packed in 1 lb. jam cans (301 x 
309). The canned rasagollas were given 5 
minutes processing in boiling water before storing 
them. These cans tvere stored at room tempera- 
ture, 37° C. and 55° C. and analysed after 3 weeks, 
3 months and 6 months. 

Examination of the canned rasagollas: None of 
the cans showed any thermophiles, flat sour or 
other types of bacteria after three weeks' storage at 
any of the three storage temperatures. However, 
there were stray aerobic, bacilli which did not 
cause spoilage. All the rasagollas at 55°C. turned 
brown after three weeks' storage. After further six 
months' storage at room temperature, these 
rasagollas gave a reading of 25 units in photovolt 
reflection meter against a standard white enamel 
plate adjusted at 76.5 units. The optical density 
of the syrup at 420 m/x was 2.5 and the pH 5.74. 

After three months' storage it was found that all 
the cans at 37°C. and room temperature showed 
good vacuum (2-12''). The head space varied 
from 2/ 10th to 4/ 10th of an inch. After six 
months' storage, rasagollas in all the cans stored 
at room temperature were white but only 20 per 
cent of those stored at 37°C. remained so. The 
rest all got coloured ranging from light cream 
to brown. 

The lid of the cans stored at room temperature 
did not develop any black spot but violet spots 
appeared on the lids of most of the cans stored 
at 37° C. The final strength of the sugar in 


different cans varied from 48 to 61° B. All the 
cans showed good vacuum (5.5-11"). 

The pH of the syrup varied from 6.12 to 5.58. 
There was a slightly lower pH in coloured rasa- 
goUas than that in the white ones, possibly due to 
the formation of brown precursors. 

The percentage of soluble protein in total pro- 
tein varied according to the colour, f.^., 40.67 to 
64.01 per cent at room temperature and 8.47 to 
36.87 at 37° C. The more coloured the 
the lesser is the soluble protein. These obser- 
vations are in agreement with those of Date 
et al 

Varying amounts of residual SO^ (1.2-54 
p.p.m.) were found in almost all the cans. There 
was no browning in rasagollas where the 
content in the final syrup was 8 p.p.m. or more. 

Preparation of rasagollas from buffalo's milk: 
Baffalo's milk contains about 0.21 per cent of 
calcium while cow’s milk has 0.12 per cent. When 
calcium is present above a certain limit in the 
milk it renders the channa hard and thus unfit 
for rasagolla making. Varying amounts of cal- 
cium were added to cow's milk (Table I) and it 
was found that the more the calcium added, the 
harder was the channa. 


Table I. Effect of addition of calcium to cozo^s milk channa 


d 

1 

Treatment 

Solubility 
of protein 
% 

% of . 

calcium in 
channa 

Quality of 
rasagollas 

1 ' 

Control ... 

72.0 

0.71 

Very soft. 

2 

0.05% Calcium ... 

66.8 

1.22 

Harder 




than 1 

3 

0.1% Calcium ... 

10.6 . 


Harder 




than 2 


It is well known that ion exchange resins help 
in softening the water and so they were tried to 
reduce the calcium load of the milk, but the 
channa obtained from such treated milk did not 
come out satisfactorily for rasagolla making. 

The enzyme, rennin was also tried but no 
satisfactory results could be obtained. 

Chandrasekhara et al? have tried ‘Calgon’ and 
sodium citrate for softening buffalo's milk which 
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they used for the preparation of baby foods. 
These salts convert some of the insoluble calcium 
into soluble salts. 

Tables II and III describe the effect of addi- 
tion of various concentrations of calgon and sodi- 
um citrate to the milk. It has been found that 
the addition of 0.2-0. 3 per cent sodium citrate 
as softening agent and storing the hot milk for 
some time before precipitation helps in producing 
a very soft channa and the rasagollas obtained 
from it are very satisfactory, and can be consider- 
ed as good as those obtained from cow’s milk. 


Table II. Effect of addition of calgoji to milk 


d 

Treatment 

pH of 
whey 

Yield of . 
channa % 

Quality 

1 

Control 

4.6 

11.5 

Hard 

2 

0.15% Calgon ... 

! 4.93 

13.8 • 

Hard 

3 

0.1% Calgon 

. . • 

16.3 

Not soft 

4 

0.2% Calgon ... 


23.0 

Not soft 

5 

iO.5% Calgon 

i 


... 

Not soft 


Table III. Effect of addition of sodium citrate to milk 


o* 

;2; 

Treatment 

Yield of 
channa 
% 

Quality of rasagollas 
(Marks) 

1 

2 

Control (Cow’s milk) 
Control (Buffalo’s 


Good quality (10) 


milk) 

22.0 

Hard (4) 

3 

0.1% Sodium citrate 

20.0 

Soft (6) 

4 

0.2% Sodium citrate 

23.0 

Soft (8) 

5 

0.25% Sodium citrate 

20.0 

Very good (9.5) 

6 

0.3% Sodium citrate 

18,0 

Very good (9.0) 

7 

0.5% Sodium citrate 

19.0 

Very soft; softer 
than usual 


Discussion 

Table I describes the effect of addition of 
calcium to cow’s milk and it is seen that the 
increase in calcium load makes the rasagollas 


harder and harder. The same fact is supported 
by the findings from buffalo’s milk described in 
Table IV. It is clear that the calcium in cha7ma 
is the leas': when 0.25 per cent and 0.3 per cent 
sodium citrate is added and from organoleptic 
tests described in Table III it is found that the 
rasagollas obtained from the milk treated with 
softening agent as above gave the best results. 


Table IV. Effect of addition of softe7nng agents to 
buffalo's milk 


o* 

IZi 

Treatment 

Calcium 
in whey 
mg% 

Calcium in 
channa 
nig% 

Total 

calcium 

mg% 

1 

' 

Control 

72.0 

119.9 

192.0 

2 

0.1% Calgon 

73.3 

116.0 

189.3 

3 

0.2% Calgon 

88.0 ! 

104.0 

192.0 

4 

0.1% Sodium citrate 

78.7 

112.0 

190.7 

5 

0.2% Sodium citrate 

90.7 

100.0 

190.7 

6 

0.25% Sodium citrate 

94.7 

96.0 

190.6 

7 

1 

0.3%Sodium citrate 

100.0 

92.0 

192.0 


Conclusion 

Buffalo’s milk with part of its calcium removed 
by citric acid treatment gives fairly satisfactory 
channa ior rasagolla preparation. 
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EFFECT OF BAEING ON THE STABILITY OF VITAMIN A IN NUTRO BISCUITS 


In an earlier publication it has been found that 
the srabiiiw of thiamine depends upon the level 
of fortification of biscuits^. The higher the 

O 

level the greater is the percentage loss. This 
note deals v,ith the effect of level of fortification 
and the nature of \itamin A on the stability of 
vitamin during baking of ‘Nutro' biscuits. 

Vitamin A is available in the market as an 
ester of different fatt}' acids like acetate and 
palmitate. They are also available in the water- 
miscible and fat-soluble forms. So it was desired 
to study the influence of these different esters on 
the stability of vitamin A during baking. 

The biscuits were prepared in the laborator}^ 
according to the method described earlier^. 
Different levels of the esters of vitamin A were 
incorporated in the fat (melting point 41°C.) 
and used for biscuit making. Tenox II at a level 
of 0.02 per cent of antioxidants in fat was also 
added in some batches to study the effect of 
antioxidants on the stability of vitamin A. 
Water-miscible vitamin A was added to the water 
used for making the dough. 

Moisture was determined by drying to a 
constant weight in an air-oven at pH 

was determined according to the method of 
McKim and Moss^. Vitamin A was estimated 
by the A.O.A.C. method^ based on the Carr-Price 
reaction. The results are shown in Table I. 

The loss of vitamin A during baking ranges 
from 13.3 to 17.0 per cent. It has been found that 
neither the nature nor the level of fortification 
has any effect on the stability of vitamin A during 
baking. Tenox II at a level of 0.02 per cent of 
antioxidants in fat did not give any beneficial 
results during baking. As reported earlier^ 
the commercial biscuits contained fat from 10 to 
30 per cent. The incorporation of fat at differ- 
ent levels within this range also did not affect the 
stability of vitamin A. Similarly, pH in the 
range of 6-7 also did not show any effect on the 
loss of vitamin A during baking. 

The authors are grateful to Dr V. Subrahman- 
yan, for his kind interest in the ’work. They 
also wish to thank Messrs F. Hoffman- La-Roche 


T.-\ble I. Effect of baking on the stability of vitamin 
A in ‘Nutro" biscuits 


Type of vitamin A 

Level of 
fortification 

I. U./g. 

' Baking 
loss % 

Vitamin A acetate without 


16.0 

antioxidant 

144.4 


116.6 

13.6 


103.5 

16.8 


87.8 

14.1 


70.1 

13.4 


61.0 

14.0 


36.1 

16.0 

Vitamin A acetate with 

18.1 

14.3 

antioxidant 

144.4 

13.3 


103.5 

16.8 


70.1 

16.4 


36.1 

16.0 

Vitamin A palmitate without 

170.4 

17.0 

antioxidant 


110.6 

14.7 


82.8 

14.9 


41.4 

14.9 

Vitamin A palmitate with 

175.0 

17.0 

antio.xidant 


111.6 

12.7 


95.6 

13.8 

Water-miscible vitamin A 

47.8 

13.6 

acetate 

170.4 

14.7 


47.8 

13.6 


Biscuit thickness = 0.110 — 0.115'' 
Baking temperature = 400 °F. 
Baking time = 8-10 minutes. 


Co., Ltd., Basle, Switzerland, their agents Voltas 
Limited, Bombay and Messrs Glaxo Laboratories 
(India) Private Ltd., Bombay for the supply of 
free samples of vitamin A. 

K. M. Narayanan 

Central Food Technological N. S. Kapur 

Research Institute, Mysore D. S. Bhatia 
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MINOR OILS— PAPAYA SEED OIL 








1 







Properties of oil from the seeds of papaya fruit 
have been reported by Peckhole^, H. W. von 
Loesecke^ and C. F. Asenjo^. 

A study of the seed oil horn, imnpe papaya 
from India is reported in this note. 

Locally grown unripe green papayas were 
obtained for a study of pectin extraction. The 
papayas weighed 2-4 kg. each; the recovered seeds 
were 3.6 per cent of the weight of the fruit. The 
white immature seeds were separated from -the 
semi-mature black seeds. The seeds contained 
85 per cent moisture and were sun-dried for three 
days, thereby the moisture content decreased' 
to 7.5-10.0 per cent. The seeds were then 
powdered coarse and extracted with petroleum 
ether. Oil at the rate of 16.1 and 26.8 per cent 
was recovered from white and black seeds 
respectively. The oil was yellow to brown in 
colour, the black seeds yielding a lighter 
coloured oiL The fresh oil has a somewhat 
pleasant smell. The characteristics- of the oil 
are shown in Table I. 

The oil is reported^ to consist of the glycerides 
of the following acids : oleic, 76.50 ; linoleic, 2.13 ; 
palmitic, 11.38; stearic, 5.25; and arachidic, 0.31 
per cent. 

The mixed oil (acid value, 13.1 ; sap. value, 
190.2; iodine value, 69.9; unsap. matter, 1.76 
per cent) was distilled in a centrifugal molecular 
still at 4-8 microns’ pressure, over a range of 
100-230° C. The characteristics of the fractions 
are shown in Table IL 


Table I 


Papaya seed oil 

White 
seed oil 

Black 
seed oil 

Sp. gr. at 30°C. 

0.9149 

0.9072 

Refractive Index @ 40°C 

1.4640 

1.4615 

Acid value 

23.9 

6.1 

Saponification value 

187.9 

187.0 

Iodine No. (Wijs’) 

73.5 

74.7 

Unsaponifiable matter% 

2.7 

1.9 

Viscosity (Poises) @ 30° C ... 

0.231 

0.143 

Solidification point (°C.) ... i 


—4 


Table II 


Distillation 

temp. 

°C 

Fraction 

Wt. 

% 

Acid 

value 

Iodine 

value 

i 

Sap. 

value 

Unsap, 

matter 

/o 

100 

6.5 

159.0 

67.9 

196 

1.6 

150 

2.1 

59.0 

64.0 

133 

26.2 

200 

14.7 

1.9 

68.1 

184 

5.3 

230 

43.0 

0.7 

70;5 

193 

j 0.9 


The oil may be utilised for industrial and edible 
purposes. 


Central Food Technological A. S. Guru Venkatesk 
Research Institute, Mysore. . Y. K. Raghunatha rUo 
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REVIEW SECTION • 

NUTRITIVE VALUE OF RAGI (Eleusine coracana) AND RAGI DIETS 

By P. P. Kurien, M. Narayana Rao, M. Swaminathan and V. Subrahmanyan 

{Central Food Technological Research Institutey Mysore) 


Ragi is a grain of considerable importance in 
the dietary of millions of people who inhabit the 
Deccan plateau. It is generally grown as a dry 
(rain- fed) crop though in certain areas, it is also 
cultivatfed as an irrigated crop^. The grain is 
also grown in Ceylon and Africa for use as human 
fdod.^’^ 

Ragiy like other millets, can be grown in areas 
of low rainfall (25-30 inches). Under rain- fed 
conditions, the average yield of per acre ranges 
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from 500-700 lb. while under irrigated conditions 
a higher yield of 1500-2500 lb. can be obtained^. 
Ragi has * the unique advantage over jowar 
[Sorghum vulgar e) or hajra [Pennesetiim typhoideum) 
in that it is not easily attacked by insects during 
storage. The production of ragi in India during 
1955-56 was about 1.8 million tons, more than 
80 per cent of this production being confined to 
the states of Madras, Mysore, Andhra and Bom- 
bay. 
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NUTRITIVE VALUE OF RAGI AND RAGI DIETS 


Table I. Chemical composition of differeiit varieties of vagi {Eleusine coracana) 


V ariety 

Colour 

Moisture 

% 

Ash 

% 

Crude 
fibre % 

Crude I 
protein 8 
% 1 
(NX 6.25) 1 

Fat % 1 

(Ether 1 
extractives) I 

, 

Carbo- 
hydrates % 
(by diff.) 

Calcium j 

mg. % j 

Phos- 
phorus 
mg. % 

Iron 
mg. % 

!D 

■S to 

.ss 

ei 

RO 862 

Brown 

12.5 

2.17 

3.3 

9.00 

1.34 

71.69 

370 

215 

5.5 

520 

RO 870 

Brown 

12.3 

1.68 

2.9 

9.49 

1.24 

72.39 

380 

200 

5.8 

540 

RO 871 

Brown 

12.5 

1.93 

3.0 

8.67 

1.23 

72.67 

368 

210 

5.6 

500 

RO 883 

Brown 

13.0 

2.46 

3.1 

8.90 

1.25 

71.29 

354 

205 

5.5 

530 

Kx 

Brown 

13.1 

1.58 

3.4 

7.12 

1.42 

73.38 

311 

252 

5.2 

. 520 . 

R COo 

Light brown 

13.3 

1.74 

2.8 

8.40 

1.42 

72.34 

261 

229 

5.1 

550 

EC 4310 

White 

13.0 

2.60 

3.2 

10.58 

1,65 

68.97 

278 

322 

6.0 

585 

Majjige ragi ... 

White 

13.1 

2.80 

3.2 

7.73 

1.62 

71.55 

'430 

285 

5.9 

575 


Chemical composition of Ragi 

Unlike all other common cereals, the grain is 
an utricle and has a hard seed coat which is 
difficult to be separated by mechanical means. 
The grains are very small having a diameter of 
only 1-1.5 mm. and vary in colour from dark 
brown to nearly wffiite, depending on the variety. 
The chemical composition of d’fferent varieties 
of ragi have been studied by different groups of 
workers^'^. The results (Table I) have shown 
that there is a fairly wide variation in the chemical 
composition due to variety. It is evident from the 
results that ragi is a very rich source of calcium. 
It is also a fairly good source of some B-complex 
vitamins. 

Proteins: Kadkol et al^ analysed different varie- 
ties of ragi and reported values ranging from 7.1 
to 10.6 per cent for the protein content. This 
variation in the protein content of ragi may be 
attributed to variety or soil and locality in which 
they were cultivated. Niyogi et aL^ studied the 
distribution of proteins in ragi by extraction with 
different protein solvents. They found sodium 
chloride solution 4 per cent), 70 per cent hot 
alcohol and dilute sodium hydroxide, when used 
successively, extracted about 20 per cent, 18 
per cent and 22 per cent respectively of the total 
nitrogen of ragi. About 40 per cent of the total 
nitrogen in ragi could not be extracted even by 
dilute sodium hydroxide. The same workers 
isolated and analysed eleiisinin, the alcohol-soluble 
protein of ragi^ the presence of which was earlier 
reported by Narayana and Norris’^. The amino 
acid composition of the proteins of ragi was 
studied by several workers, both by chemical and 


microbiological assay methods^"^^. The essen- 
tial amino acid make up of the proteins of differ- 
ent varieties of ragi is given in Table II. These 
figures indicate that ragi pro eins are good sources 
of all the essential amino acids except lysine. 
As in the case of other cereal proteins, lysine is the 
limiting amino acid in ragi proteins also. 


Table II. Amino acid co7nposition of different varieties 
of ragi {Eleusine coraca^m) 

(Values expressed for 16.0 g nitrogen) 


Amino acid 

Co If 

Co 12t 

(Bazaar 

variety)t 

Ceylon 

Arginine 

5.32 

6.80 

3.56 . 


Histidine 

1.50 

1.40 

1.50 


Lysine 

3.30 

3.40 

3.50 

3.1 

Tryptophan 

1.65 

1.46 

1.56 

1.1 

Phenylalanine ... 

5.20 

4.90 

3.0 

2.7 

Methionine 

3.50' 

2.60 

3.0 

. 1.9 

Threonine 

340 

4.30 

3.03 

2.9 

Leucine 

9.49 

10.46 

8.54 

5.9 

Iso-leucine ... 

j 6.17 

6.70 

6.41 

3.1 

Valine 

I 6.86 

i 

7.43 

5.77 

6.3 


f Indian 


Carbohydrates: Ragi contains about 69-73 per 
cent of carbohydrates of which poly-saccharides 
including starch form the main constituent. Sub- 
rahmanyan et alP reported that the sample of 
ragi used in their experiments contained 66.2 
per cent of starch and 1.2 per cent of reducing 
sugars. HemicelluloseSj celluloses and other 
carbohydrates accounted for 6.8 per cent of the 
grain. Ragi starch belongs to the group of low 
viscosity starches and its viscosity is further 
lowered by bleaching^^. 
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Table III. Protein^ calcium and phosphorus contents 
of the husk a 7 id endosperm of ragi 




Protein (N X 6.25) 

Calcium 

Phosphorus 

Component • 

Component 
as % of whole 
grain 

% 

as % of pro- 
tein in the 
whole grain 

mg/lOOg 

as % of 
calcium in the 
whole grain 

mg./lOOg, 

as % of 
phosphorus 
in the whole 
grain 

Whole grain 

[ 

1 

7.0 


345 

1 

237 


Husk 

13.4 

14.8 

28 

1,254 

49 

246 

14 

Endosperm (after discard- 
ing the supernatant) ... 

81.3 

3.2 

37 

58 

14 

84 

30 

Dried solids from I 

supernatant ...| 

5.7 

45.5 

37 

1 

2,234 

36 

2,438 

58 - 


Minerals: The mineral content of ragi is 
reported to vary with the variety and soil in which 
it is cultivated. Kadkol et al^ reported that the 
mineral content of ragi ranged from 1.58 to 2.80 
per cent. Ragi is unique among the cereals in 
being a very rich source of calcium^ containing about 
0.33 per cent as compared to 0.01-0.06 per cent 
present in other common cereals. In eight different 
samples of ragi which Kadkol et al.^ analysed, the 
calcium content varied from 0.26 to 0.43 per cent. 
YLaritn etal.^^ showed that about 50 per cent of the 
calcium present in the whole grain is associated 
with the outer husk and is not released by acid 
treatment. 

The phosphorus content of ragi is comparable 
with that of other cereals. Kadkol et al.^ reported 
that the phosphorus content in different samples 
of ragi varied from 0.2 to 0.32 per cent. Sunda- 
rarajan^ and GirP reported that about 80 per cent 
of the total phosphorus in ragi is present in the 
form of phytin phosphorus. Immature seeds of 
ragi were reported to contain a lower amount of 
phytin phosphorus than the mature seeds. Iron 
content of ragi varies from 5 to 6 mg. per 100 g. 
Ragi is the richest source of iodine among the 
cereal grains, containing as high as 101 P'g. per 
kilogram. The presence of sulphur to the extent 
of 0.2 per cent and zinc to the extent of 0.002 
per cent in ragi was also reported. 

Vitamins: Chemical assay of the B-complex 
vitamins in ragi has shown that it contains 
0o5 — 0.6 mg. of thiamine and 1.1 mg. of nicotinic 


acid per 100 g. The amount of riboflavin present 
in ragi is only 0.1 mg. per 100 g. Bhagwat et al}^ 
postulated the presence of an antithiamine factor 
in ragi and ragi extracts as they could not recover 
a considerable portion of thiamine added to ragi 
and ragi extracts. Swaminathan et alP later 
showed that there was no antithiamine factor 
in and the observations of Bhagwat et alP 
could be explained by the fact that the added 
thiamine is tenaciously retained by ragi and is 
not extracted by the methods adopted by these 
workers for the chemical assay. 

Distribution of Protein, Calcium and Phosphorus in 
the Husk and Endosperm of Ragi 

Kurien et aV^^ studied the distribution of pro- 
tein, calcium, and phosphorus in the husk and 
endosperm of ragi. The husk and endosperm of 
ragi were separated by soaking the whole grain 
in water for 24 hours, grinding and separating the 
husk on a 100 mesh sieve. The protein, calcium 
and phosphorus contents of the husk and endos- 
perm of ragi are given in Table III. The results 
show that the husk contains 28 per cent of the 
total protein, 49 per cent of total calcium and 
14 per cent of total phosphorus present in the 
whole grain. This WTuld explain the poor 
absorption of calcium and nitrogen from ragi 
observed in the metabolism studies referred to 
later. Contrary to the popular belief, refined ragi 
flour prepared by w^et grinding process has a low 
nutritive A^alue and is a poor source of protein 
and calcium. 
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Digestibility and Biological value of Ragi Proteins 

The biological value and digestibility co- 
efficient of ragi proteins at 5 per cent level in rats 
were found to be 90.5 per cent and 77.5 per cent 
respectively®. Swaminathaffi® reported figures 
of 89 and 80 for the biological value and digestibi- 
lity co-efficients of ragi proteins in adult rats at 
5 per cent level of protein intake. The protein 
efficiency ratio of ragi proteins^® at 5 per cent level 
of intake was found to be only 0.71. From the 
above, it can be concluded that ragi proteins at a 
level of 5 per cent, though efficient for the main- 
tenance of adult rats, are not efficient in support- 
ing growth of young rats. This may be due to 
the partial deficiency of one or more essential 
amino acids in ragi proteins, which are required 
for promoting growth in young rats. Swaminathaffi® 
studied the supplementary relations between 
the proteins of ragi and those of pulses 
and skim milk powder, by the nitrogen balance 
and rat growth methods. The results showed 
that ragi proteins when supplemented with those 
of pulses and skim milk powder were slightly 
superior to those of rice, for the maintenance of 
nitrogen balance in adult rats. Ragi proteins by 
themselves could not promote good growth in 
rats, but when supplemented with those of pulses 
and skim milk powder, were quite efficient in 
supporting growth in young rats. Parching of 
ragi was found to increase the biological value and 
lower the digestibility co-efficient of ragi proteins 
to a slight degree^^. 

Availability of Calcium and Phosphorus from Ragi 

Ragi is a very rich source of dietary calcium 
containing as much as 300 mg. per 100 g. 
The phosphorus content of ragi is comparable 
with that present in other cereals. More than 
70 per cetit of the total phosphorus in ragi is 
present in the form of phytin phosphorus which 
is not easily available for animal nutrition^®. 
Ranganathaffi^ studied the utilisation of calcium 
and phosphorus in rats. He reported that only 
42.6 per cent of calcium and 42.4 per cent of 
phosphorus are retained by the rat. GirP^ 
studied the availability of calcium from ragi, 
jowar [Sorghmn vidgare) and hajra {Rennesetiim 
typhoideum) using albino rats, and reported that 
at the same level of calcium intake from different 


millets, the availability of calcium from the differ- 
ent grains was of the same order. 

Nutritive value of Poor vegetarian Diets containing 
Ragi 

The nutritive value of a poor vegetarian diet 
based on has been studied by different workers 
by growth experiments on rats^^ The results 
indicate that the growth promoting value of a diet 
based on ragi is higher than that of a rice diet, 
the average weekly increase in body weight of 
rats ranging from 6-9 g. on ragi diet as compared 
to 4-6 g. on rice diet. Kurien et al}^ studied 
the effect of partial or complete replacement of 
rice by ragi in poor vegetarian diets on the growth, 
metabolism, liver composition and serum proteins 
of rats. The results (Table IV) showed that 
replacement of rice by ragi to the extent of 25 per 
cent or more resulted in increased growth rate of 
rats (24- times the control). Rats fed on rice 
diets in which rice was partially or completely 
replaced by ragi had a significantly higher content 
of R.B.C., haemoglobin and serum proteins. 
The higher growth rate noted in the case of rats 
fed on rict-ragi diets was attributed by the authors 
to the high calcium content of ragi, as poor rice 
diet is highly deficient in calcium. The results 
obtained by these workers showed that calcium 
deficiency in rice diets can be made up by re- 
placing rice by ragi to the extent of 25 per cent 
to 50 per cent. 

Table IV. Effect of partial or complete replacement of 
rice by ragi in vegetarian diets on the grozvth and 
haemoglobin content of rats 

(Duration of experiment: 13 weeks) 


Percentage of rice and 
ragi in the diet 

Average 
weekly gain in 
body weight (g) 

1 Haemoglobin 
(g./lOOcc) 

Rice 

... 78.5 

4.06 

13.34 

Rice 

... 58.9) 

7.98 

14.60 

Ragi 

... 19.6) 



Rice 

... 39.2^ 

.. 39 . 3 ) 

8.70 

14.53 

Ragi 



Ragi 

.. 78.5 

8.74 

14.09 
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Table V, Mean daily intake and balance of nitrogen^ calcium and phosphorus in children on rice and ragi diets 


S3 


! 


i 

i 


i 


Diet 

No. 

Quantity of rice and 
ragi in the diet (g) 

Nitrogen 

Calcium 

Phosphorus 

Intake 

(g.) 

Balance 

1 (g.) 

Apparent 

digestibility% 

Intake 

(mg-) j 

Balance 

(mg.) 

Intake j 
(mg.) 1 

Balance 

(mg.) 

A 

Rice 


.. 280 , 

4.408 

1.482 1 

1 

70.7 1 

1 

258.5 

51.9 1 

1 

463.9 

. 116.8 i 


B 

Rice 


.. 210 \ 















1 

1 i 

4.463 

1.186 

1 

66.5 


470.6 

105.8 


576.6 

165.1 



i 


1 ; 



T3 





'U 



TJ 


j 


.. 70 i 



L CN 


04 






T-t 















C 

Rice 


.. 140 1 



O 

CN 

t — * 


1 

CO 



LO 

u5 



o 



+ 

1 

r 

1 

4.476 

0.888 

o 

-H 

63.5 

-H' 

692.8 

174.9 

-H 

679.5 

125.4 

+i 


Ragi 


.. 149 ' 

j 











D 

Ragi 


.. 280 

4.510 

0.520 J 


53.2 j 


1,151.0 

225.8 j 


886.7 

135.2 J 



Metabolism studies on Ragi diets in Children and 
Adult humans 

Subrahmanyan et al}^ studied the metabolism 
of. nitrogen, calcium and phosphorus in adult 
humans fed on a diet based m.ainly on ragi. All 
the subjects were in positive N,Ca and P balances. 
The apparent digestibility of the proteins in the 
diet was only SO per cent. The low apparent 
digestibility of the proteins was attributed by the 
authors to the presence of a large amount of fibre 
in ragi. About 85 per cent of the ingested phytin 
phosphorus was found to be hydrolysed in the 
intestines. 

Joseph et al?^ studied the metabolism of nitro- 
gen, calcium and phosphorus in children fed on 
poor vegetarian diet based on ragi. All the sub- 
jects were in positive, N, Ca and P balances. 
The apparent digestibility of the proteins was 
only 53 per cent. Joseph et reported that 
partial or complete replacement of rice by ragi 
in a poor vegetarian diet caused a decrease in the 
retention of nitrogen and an increase in the reten- 
tion of calcium in children (Table V). The 
above authors concluded that replacement of 
25 per cent of rice by ragi made up the calcium 
deficiency in the diet and decreased the nitrogen 
retention only to a slight extent. 

Utilisation of Ragi for the Production of Malt and 
Malt extract 

Ragi can be used for the preparation of good 
quality malt and malt extract. Sastry^^ studied 

FOOD SCIENCE— FEBRUARY, 1960 


the optimum conditions for the preparation of 
ragi malt. The method recommended by the 
author consisted in steeping the grain in running 
water for 24 hours and in couching the grain for 
germination for 72 hours at temperatures ranging 
between 23 and 25°C. The germinated grain 
was then dried, the vegetative portion removed by 
rubbing, and the resulting grain was powdered. 
Niyogi et al.^ reported that the diastatic activity 
of ragi malt was less than that of barley malt. 

Chandrasekhara et al.^^ studied the factors 
affecting the yield and quality of malt extract from 
ragi. ff'hey reported that when ragi malt was 
mashed with an equal amount of gelatinised 
wheat or jowar flour, larger yield of good quality 
extract was obtained than that obtained when the 
malt alone was mashed. The malt extract possess- 
ed an agreeable flavour and is suitable for the 
preparation of infant and invalid foods. The 
project costs for the manufacture of malt extract 
from ragi were worked out by Chandrasekhara 
et aP^. The cost of malt extract (80 per cent 
solids) has been estim.ated to be about Re 1 per 
pound. 

^Enzymes of Ragi malt 

Chandrasekhara and Swaminathan^^"^^ studied 
the amylases, proteases, glycero- and pyro- 
phosphatases of germinated and ungerminated 
ragi. Ungerminated ragi possessed yotj little of 
amylase, protease, and phosphatase activity. 
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The activities of the above enzymes, however, 
increased when the grain was germinated. 

Use of Ragi malt in the Preparation of Nutritionally 
balanced Malt foods suitable for Feeding weaned 
Infants 

Chandrasekhara et alP standardised the condi- 
tions for the preparation, of a nutritionally balanced 
malt food by blending malted ragi flour with 
skim milk powder, low- fat groundnut flour, puffed 
Bengal gram flour and fortifying with different 
vitamins and minerals. The malt food was found 
to be as good as whole milk powder in supporting 
growth of rats and in supplementing poor rice 
diet. The malt food was also found to be a good 
supplement to the diet of weaned childreiT^ 

Conclusions 

It is evident from the above account that ragi 
is unique among cereals in being a rich source of 


calcium. Studies conducted on children have 
shown that replacement of rice by ragi even to the 
extent of 25 per cent in a poor vegetarian diet 
helps to overcome the calcium deficiency in the 
rice diet. Besides, ragi is suitable for the prepara- 
tion of malt and malt extracts and balanced malt 
food which can be fed to weaned infants and young 
children. In view of the fact that ragi is a rich 
source of calcium and can be easily grown in 
different parts of the country, it will be desirable 
to encourage the production and consumption of 
ragi in increasing amounts by the rice eating 
population. Such a step will not only help to 
overcome the rice shortage but also the calcium 
deficiency in the rice diet. Since ragi is not 
attacked readily by insects during storage, it has 
the added advantage that it can be easily stored 
for long periods to meet emergencies of food 
shortage. 
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npHE Seminar which is a regular scientific activity of the CFTRI provides an open forum for all 
scientific workers of the Institute in so far as one of them presents a paper on a problem on which 
he is engaged or reviews an aspect of Food Science and Technology, while others participate in the 
discussion and express their views on the subject matter of the paper. The visits of distinguished 
scientists and technologists are also availed of for arranging addresses to such gatherings. 
Summaries of the Seminars held during November — ^December 1959 are given in this section. 


5 (IS) 4 

Progressive investigations on 
storage behaviour of citrus fruits 
by H. C. Srivastava (November 28, 
1959). — Introducing the subject 
the speaker said the origin and 
history of citrus fruits were not 
fully known and it was believed that 
at least two species of Eiicitriis were 
indigenous to Assam.But the comm- 
ercial- cultivation of these fruits 
has been started only in modern 
times. It is reported that at pre- 
sent 254,641 acres are under citrus 
cultivation with an annual produc- 
tion of 352,200 tons valuing appro- 
ximately 176 million rupees. It is 
estimated that about 30 per cent of 
this production goes to waste during 
handling, storage arid transportation 
which amounts a loss of approxi- 
mately 42 million rupees. In order 
to avoid the glut and save this heavy 
spoilage, the optimum conditions 
and approximate refrigerated storage 
life of various types of citrus 
fruits were determined. But even 
at optimum conditions heavy spoil- 
age was noticed. It was due to the 
fact that fruit passed its pre- 
climactric phase on the tree and 
therefore was easily vulnerable to 
fungus infections. In order to 
prevent the spoilage, a search for a 
suitable fungicidal treatment was 
made based on the studies made 
on value, effect of spore-load 
on respiration and spoilage, effect 
of temperature on incubation, effect 
of vapours on spore germination 
etc. It was found that 2 per cent 
formalin spray in cold storage rooms 
and keeping the oranges in wooden 
crates previously treated with 5 per 
cent lysol solution, reduced the 
spoilage to 10.37 per cent at the end 
of 60 days storage of mandarins as 
against 46 per cent spoilage in the 
controls. To further improve the 


storage life, Prorex-D (a mineral oil) 
was tried, which resulted in the 
physiological breakdown of the 
fruit, but it was found that treat- 
ment of upper half, (towards stem 
end) with the oil reduced the 
respiration rate and the fruit was in a 
fresher condition. This treatment, 
however, did not control the micro- 
bial spoilage and therefore a number 
of treatments including various skin 
coating, fungicidal wrappers and 
liners, and polythene bags, were 
tried. It was found that fruits 
treated with Z.P. wax emulsion and 
wrapped in Diphenyl wrappers 
kept very well for 13 weeks at 42- 
45° F and 80-85 per cent R.H. A 
detailed study showed that 30 mgm. 
of diphenyl is optimum for every 
10" square wrapper which would 
suffice to wrap one orange. It was 
also found that when such treated 
fruits were kept in polythene bags 
(150 guage) with 12 vents of 4 mm. 
diameter each for 12 fruits, they 
remained very fresh and had better 
post-storage life. 

In order to extend the common 
storage life of the fruit, it was found 
that by treating the fruits with 4 
per cent Z.P. Wax, fruits kept for 
24 days with less than 10 per cent 
over-all spoilage, as against heavy- 
spoilage in untreated fruits within 
14 days of storage. Later it was 
found that treating the fruit with 
1 per cent SOPP and Hexamine 
solution and waxing with 6 per cent 
wax emulsion (evolved at this 
Institute) reduced the spoilage still 
further and kept the fruits in fresh 
condition for 24 days. 

The speaker then described a 
simple devise for special respiration 
test for fruits. During this study 
it was observed that the citrus fruits 
(mandarins and limes) when kept 
in an airtight container showed at 


first a negative pressure, followed 
by a quick positive pressure. It 
was also noticed that the number of 
hours elapsing before the pressure 
returns to positive and the slope of 
positive pressure were directly 
correlated with the cold storage life 
of the fruits. This finding could 
be utilized for judging the vitality 
of the fruits before keeping them 
for longer storage. 

Some of the important points 
raised during the discussion related 
to the feasibility of using citric acid 
and sodium benzoate in the wax 
emulsion, thickness of the wax film 
required on the fruit to prolong its 
life, basis for making 24 vents in 
polyethylene bags and the size of the 
vents, use of diphenyl dip treatment 
for improving the storage life of 
oranges as practised in other coun- 
tries, melting point of the waxes, 
cost of waxing and whether it is 
applicable on home-scale level, the 
thickness of wax film depending on 
the temperature, time of dip, etc.; 
whether the favourable action of 
wax was physical or chemical, 
significance of different percentages 
of wax in the emulsions and whether 
repeated dippings in low strength 
emulsion would not give the same 
effect as obsers’ed with higher 
strengths, possibility of using oil 
base instead of water for the emul- 
sion, the method of extracting 
essential oil from the fruit, how the 
method compares with other treat- 
ments like diphenyl, definition of 
maturity of the fruit for collection, 
relative post-storge life after wax 
treatment as compared to common 
storage life, the reason for limes and 
lemons having poor storage life 
in spite of their high acid content 
etc. 

While answering the questions 
the speaker said that utmost care is 
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needed during picking and handling 
of the fruit as otherwise there would 
be an adverse effect on storage. 
Any fungicide with low- pH is diffi- 
cult to incorporate in the wax 
emulsion as it will affect the stability 
of the emulsions adversely and 
sodium benzoate being a w^eaker 
fungicide could not control the 
spoilage particularly when the spore 
load was high. The thickness of 
the film of wax coating varies from 
4 micron to 15 micron depending on 
the concentration of wax emulsion. 
Only a particular concentration of 
wax emulsion will be optimum for 
a particular variety of the fruit to 
check against anaerobiosis. Ammo- 
nia and oil cannot be used as both 
of them cause physiological injury 
to the fruits. 

Winding up the discussion, the 
President said that the problem of 
storage of fruits is of great impor- 
tance and the concept of using wax 
coatings had come to stay now. 
It is not merely the maturity of the 
fruits that counts but the seasonal 
environments also influence the 
storage life. He said that w^ork on 
.limes should also be done on the 
lines of the treatment of oranges, as 
they are universally used and have 
high acidity. Some of the common 
practices prevalent such as storing 
limes in moist sand could be com- 
bined with benefit with the wax 
treatment. Monsoon crops are 
highly susceptible to spoilage and 
have a short life. He felt that some 
method should be evolved to pro- 
long their storage life as well. The 
mechanism of wax treatment in 
improving the life of the fruits needs 
to be ascertained. It is also worth- 
while to study the influence of 
incorporating certain terpenes at 
the time of dipping on the keeping 
quality of the fruit. He concluded 
by saying that possibility of intro- 
ducing a completely indigenous 
composition of wax using sugar cane 
wax, rice bran wax, etc., should be 
investigated. 

S{IS)5 

Nutrition and cell function, 
by A. ^ Sreenivasan (Deceinber, 


11, 1959). — Spectacular and far- 
reaching discoveries in the field of 
nutrition during the last few years 
have made it possible for supporting 
growth and well-being in a large 
number of experimental animals 
including man. More recent efforts 
have been directed to intensive 
studies on cellular phenomena in 
relation to dietary essentials. In 
particular, the concept of the 
dynamic nature of tissue consti- 
tuents has resulted in the realisation 
of the importance of differences in 
tissue response to stress conditions 
such as those resulting from protein 
starvation, deficiency of vitamins 
and other metabolic upsets. 

Further, knowledge on biochemi- 
cal events leading to what can be 
called reversible and irreversible 
types of cell damage has been 
accumulating from studies with 
fragmented cell fractions. The 
definition of the ultra-structure of 
the cell and its components, namely, 
nuclei, mitochondria, microsomes 
and soluble supernatant, has been 
followed by characterisation of their 
functions in general metabolism. 
The mitochondrion is a giant poly- 
mer with repeating units and having 
the systems responsible for the 
terminal transport . of electrons 
successivley to molecular oxygen 
residing in the outer membrane, 
the other oxidative systems being 
confined to the intra-mitochondrial 
phase. Conditions of stress generally 
result in the same effects as that of 
hypotonicity with consequent 
swelling and loss , of components. 
There is corresponding change in 
the properties of the mitochondrial 
membrane which, in the normal 
state, is cemented together by 
an elaborate system of protein 
structures. When the uncoiling of 
the convoluted membrane as a 
result of the stress becomes exces- 
sive, there is irreversible loss of 
oxidative function and impairment 
ill synthetic or regenerative 
processes. 

Evidence is coming forth to 
correlate nutritional factors .with 
the functioning of the mitochondria 
and, in particular with the specific 


activities of their membranous 
components. These were discussed 
with typical examples of nutritional 
deficiencies. 

Some of the important points 
raised during the discussion 
related to the nature of protein 
deficiency leading to liver necrosis, 
the possibility of bringing back the 
animal to normalcy even at an 
acute stage of stress, the structural 
features of the mitochondria, 
whether mitochondria were the 
first to be affected in stress 
conditions and whether they were 
more sensitive than other compo- 
nents of the cell, whether nuclear 
damage could be similarly observed, 
reduction in mitochondrial popula- 
tion as a result of swelling and 
breakdown, changes, if any, in the 
character of mitochondria in a 
cancerous cell, likelihood of some 
abnormal mitochondria occurring 
even in a normal cell, functions of 
nucleic acids in the cell, the nature 
of cell duplication during regenera- 
tion, antivitamins as stress factors, 
etc. 

Commending the work as an im- 
portant contribution to fundamental 
research, the President made some 
reference to the tremendous amount 
of development that has taken place 
during the last few .years in this 
field. He concluded by saying 
that much more remains to be 
understood concerning the function 
of the diverse factors that control 
metabolic processes in the animal 
or human organism. 

S{IS) 6 

Enzymatic synthesis of amy- 
lose and amylopectin in rice, 

by M. Kantharaj Urs {December^ 
21, 1959), — The speaker first des- 
cribed the importance of the relative 
concentrations of these two macro- 
molecular components of starch in 
relation to the cooking character- 
istics or rice and said that the rice 
varieties with low amylose content 
had poor swelling qualities and also 
they generally cooked into a pasty 
mass. 

Pointing out that the , factors 
which govern, the relative ratios 
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of these two components are not 
clearly understood the speaker said 
that as a first step in this direction 
the study of the phosphorylative 
pathway of synthesis of amylose and 
amylopectin in rice was under- 
taken. 

The enzymes involved in the 
conversion of glucose to amylopec- 
tin, namely, hexokinase, phospho- 
glucomutase, phosphorylase and 
Q-enzyme, were - found in the 
extracts, of the mature grain and 
methods for purification and assay 
of the enzymes have been worked 
out. 

The speaker pointed out that, 
unlike in the case of tubers, diffi- 
culties were encountered in de- 
monstrating the presence of phos- 
phorylase in rice extract due to the 
presence of beta-amylase in high 
concentrations. Separation of beta- 
amylase was effected by repeated 
fractional precipitation with am- 
monium sulphate. 

The enzyme required the pre- 


sence of a primer like achoroic 
dextrin. The concentration of the 
primer was found to effect the length 
of the amylose chain synthesised as 
judged by intensity of blue colour 
with iodine. The optimum pH 
for activity of the enzyme was 6.4 
and optimum temperature was 
35 °C. The thiol group reagents 
iodoacetate and p-chloromercury- 
benzoate caused inhibition at a 
concentration of 5 X 10-^ M. 

The speaker then referred to the 
synthesis of amylopectin from amy- 
lose by the action of Q-enzyme. 
The enzyme activity was measured 
by following the changes in blue 
colour with iodine as well as the 
increase of reducing groups. The 
optimum pH for enzyme activity 
was 6.9 and temperature 31°C. 
When the amylose chain was re- 
duced to the stage of achroic 
dextrin, the enzyme activity ceased. 
This indicated that the substrate 
must have a minimum chain length 
of 40-50 glucose units. 


The discussion that followed the 
talk brought out points relating to 
the methods for estimating amylose 
and amylopectin, mechanism of 
Q-enzyme action with reference to 
its opparent dual role of splitting 
a- 1-4 linkages and synthesising 
a-1-6 linkages, changes occurring 
during the ripening of rice grain, 
structural changes during parboil- 
ing, influence of additional factors 
on cooking and milling qualities, 
use of amylose as adsorbent for 
separation of Q-enzyme from 
amylases, etc. 

Concluding, the President re- 
ferred to the complexity of the 
problem and specially to the diffi- 
culties encountered in the study of 
natural processes under in vitro 
conditions. He suggested that the 
mode of action of enzymes at rela- 
tively higher concentrations might 
be investigated and felt that it 
would be worthwhile investigating 
new approaches to the problem. 



ITN pursuance of the policy of rendering technical aid to food industries in the country, the 
CFTRI supplies information on technical and other problems, carries out analytical work and 
undertakes short- and long-term investigations on behalf of the industry, besides bringing out 
publications containing important technical advances in different aspects of Food Science and 
Technology. The Institute deals with a number of enquiries from various food industries and 
others interested in Indian processed food products. A few of the enquiries answered are 
reproduced in this section. 


Oils from soya beans 

E {IS) 9 

We are much interested in dijferent 
products of soya hean that may he 
used in our daily necessities as food. 
As such, may we request you to help 
us hy furnishing the details of the 
process of making oil and other pro- 
ducts from soya heansl Let us also 
know the 7iames of firms zoho are nozv 
engaged in this line of zvork in our 
country. - (Calcutta) 

. The* method of extraction of oil 
from soya beans is given below : 

Soya beans do not require decor- 
tication for the extraction of oil 
except when the soya meal is meant 
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for human consumption. Sound 
beans are allowed to flow through 
cleaners which may be a simple 
scalping shoes or a more complex 
type of cleaner using a combination 
of multiple screening and aspiration. 
From the cleaners, the beans flow 
to the cracking rolls provided with 
corrugations. The cracked soya 
beans (particle size approximately 
i/8th of the whole bean) are dried 
to a moisture content of about 
2-|-3 per cent. The dried bean 
particles are passed through condi- 
tioners in order to temper them such 
that the temperature of the cracked 
beans before entering the screw 
press (expeller) is about 270-280°F. 


In the continuous press, immediate 
crushing or shearing action is 
effected. The pressure inside the 
press increases until the crushing 
action of the heav}^ screws breaks 
the cell structure and forces the oil 
to drain out. The oil flows from 
the press over a vibrating screen and 
then through a filter press to clarify 
it by removing particles of meal and 
foots. It is then pumped to stor- 
age tanks.. The crude oil is there- 
after refined by the alkali refining 
method and finally bleached. The 
oil content of the resultant meal 
varies from 5-8 per cent. About 
22-25 tons of . soya beans can be 
processed per day with continuous 
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screw presses. The steam con- 
sumption per ton of soya beans 
varies from 550 to 900 lb., power 
consumption from 80 to 100 kw. 
and the yield of crude oil is approxi- 
mately 320 lb. per ton. 

Soya bean oil can also be obtain- 
ed by solvent extraction of the 
beans using petroleum hydrocar- 
bons (n-hexane) as a solvent. In 
order to solvent-extract beans, the 
cracked soya beans are flaked in 
flaking rolls before extraction. The 
fragile flakes are then fed into ex- 
tractors with the solvent for separa- 
tion of the oil. The meal flakes 
and the oil are desolventized in 
special equipment designed for the 
purpose. The oil is degummed or 
alkali-refined for use in edible and 
drying oil products. 

The methods of preparation of 
soya bean milk and pre-digested 
form of protein food called soya 
sauce are given in the enclosures. 
Other soya bean foods which are 
being traditionally prepared and 
are popular in the Far Eastern 
countries like Japan and China 
include tofu or soya bean curd made 
by precipitating the protein from 
soya bean milk, rniso a fermented 
mixture of soya bean and rice or 
barley, and natto, a fermented 
product similar to cheese. 

We, however, wish to state that 
none of the above products is being 
prepared in our country at present. 
The only product that is now avail- 
able on the market is ‘Bovite' which 
is a soya sauce concentrate develo- 
ped at this Institute and now being 
manufactured by Messrs F. K. 
Research Products, Post Box No, 56, 
Mysore. The following books, viz.^ 
'Soya bean and soya bean products’ 
Vols. I and II, by K. S. Markley, 
published by the Interscience Pub- 
lishers Inc., New York, deal ex- 
haustively on the subject. 

Condensed milk 
E (IS) 10 

We zvant information from you on 
the plant and equipment and their 
availability for the manufacture of 
condensed milk on a small scale as 
zvell as on large scale. (Meerut 
District) 


Condensed milk cannot be pre- 
pared on small scale or cottage 
scale as it requires special type of 
equipment and needs heavy in- 
vestment. Regarding details about 
availability of equipment and their 
cost, you may kindly cantact some 
of the following engineering firms : 

(1) Messrs Larsen & Toubro 

Ltd,, I.C. House, Dougall 
Road, Ballard Estate, P.O. 
Box No. 278, Bombay 1. 

(2) Messrs Mather & Platt, Ltd., 
Engineers, Hamilton House, 
8, Graham Road, Ballard 
Estate, P.B. No. 327, Bom- 
bay 1. 

(3) Messrs A.P.V. Engineering 

Co., Ltd., Post Box No. 
2492, Calcutta. 

As regards the , packing of the 
finished product, it is generally 
packed in hermetically sealed tin 
containers. 

Spoilage of pickles 
E {IS) 11 

Most of the pickles that zee make 
at home zuith mangoes and lemons get 
deteriorated after some time. I 
request you to advise me on the 
method of overcoming this defect. 
(Kerala State) 

Many spices are used in the pre- 
paration of pickles and most of these 
spices carry heavy loads of bacteria 
and fungi. As long as the moisture 
content remains below 10 per cent, 
they are safe. But during storage 
and transit as the moisture increases, 
first fungi begins to appear and later 
on bacteria. Hence there is neces- 
sity to treat the raw materials (spices) 
with antifungal agents (formalin in 
vapour phase or acid) depending 
upon the type of fungi and becteria. 
After pretreatment they should be 
dried to bring down the moisture 
to 10 per cent or less and packed. 

Sodium benzoate upto 250 p.p.m. 
is permissible in pickles. This will 
check the spoilage. 

Maleic hydrazide 

E{IS) 12 

I zvant to use maleic hydrazide on 
my onion farm. Please send me parti- 
culars regarding its availability and 
price. (Saurashtra) 


Maleic hydrazide can be ob- 
tained from Messrs Bombay Che- 
micals Private Ltd., 129, Mahatma 
Gandhi Road, Bombay- 1 in the 
form of either MH-40, or MH-90; 
these numericals denote the percen- 
tage of active ingredient in the 
product. On the basis of this active 
ingredient, /.e., whether it is 40 per 
cent or 90 per cent, it may be diluted 
to form an aqueous solution to 
contain 500 parts per million of the 
active ingredient of maleic hydra- 
zide. The price of maleic hydra- 
zide can be had from the above firm. 

Analysis of honey 

E{IS) 13 

I shall feel obliged if you can let 
me knozv the analysis of pure honey. 
Hozo can zvefind out the adulteration 
in honey} (Rampur, U.P.) 

The essential constituents of 
honey are dextrose, levulose and 
sucrose together with small amounts 
of mineral matter, proteins, wax, 
pollen and sometimes mannitol and 
dextrins. The composition of 
honey varies considerably and is 
largely influenced by the feeding of 
bees. Honey is generally analysed 
for the following constituents: 
moisture, ash, mineral matter, 
degree of polarisation, sugars (main- 
ly glucose, fructose and sucrose), 
dextrin, acidity and protein. Tests 
for enzymes and microscopic exa- 
mination are also carried out. The 
details of the analysis of honey can 
be had from any of the following 
books : 

(1) 'The structure and composi- 
tion of foods. Vol. IV’ by 
A. L. Winton & K.B. Win- 
ton; Published by John 
Wiley & Sons, Inc., New 
York. 

(2) ‘The Chemical analysis of 
foods’, by H. E. Cox; 
Published by J. &:A. Church- 
hill Ltd., 104, Gloucester 
Place, London. 

(3) ‘Aid to analysis of food and 
drugs’, by J. R. Nichols; 
Published by Bailliere, Tin- 
dall & Cox, 7-8 Henrietta 
Street, Covent Garden, 
London. 
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As regards the quality of honey, 
there is no simple test to ascertain 
the same. Genuine and pure ho- 
ney contains 15-18 per cent water, 
70-75 per cent invert sugars (about 
35 per cent glucose and 40 per cent 
fructose) and from a trace to 5 
per cent sucrose. Honey is gener- 
ally adulterated with cane sugar 
and corn syrup which are cheaply 
available. The presence of these 
can be detected by the usual ana- 
lytical methods of different sugars. 
Another method is to take the po- 
larimeter reading. Genuine honey 
gives a levoratatory reading (7^., 
turns the plane of polarised light to 
the left) while cane sugar and 
commercial glucose are dextro- 
rotatory (turn the plane of polarised 
light to the right) . Honey is generally 
adulterated with invert sugar. It 
is, however, difficult to detect this 
as the composition of invert sugar 
is similar to that of sugars in honey. 
Artificial invert sugar prepared by 
acid hydrolysis can be detected by 
the Fiehe’s test based on the pre- 
sence of a compound, namely, 
5 -hydroxy me thy Ifurfuraldehy de. 
A positive Fiehe’s test is indicated 
by the appearance of bright red 
colour when a small volume of 
etheral extract of the honey is 
evaporated and mixed with resorci- 
nol and hydrochloric acid. 

Meat curries 

E {IS) U 

Please recommend some recipes for 
preparing Moglai type of curries 
from muttony chicken y etc. (Calcutta) 

The recipes for mutton and 
chicken curry are given below: 

' MUTTON CURRY 


higredients : 


Leg of mutton 

1250 g. 

Coriander 

10 g. 

Turmeric 

3 g- 

Cardamom 

1 g- 

Cloves 

1 g- 

Cinnamon 

2 g- 

Chilly powder (dry) 

^ g- 

Pepper 

1 g- 

Cumin seeds 

3 g- 

Mustard 

. 2 g. 
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Garlic (fresh) ... H g. 

Onions . . 130 g. 

Ginger (green) . . 26 g. 

Chillies (green) . . 10 g. 

Coriander leaves . . 14 g. 

Sweet neem leaves 3 g. 

Lime (medium size) 1 No. 
Tomato . . 126 g. 

Salt . . 30 g. 

CHICKEN CURRY 


Chicken (2 while) pre- 


pared 

1250 g. 

Coriander 

10 g. 

Turmeric 

2 g. 

Cordamom 

2 g. 

Cloves 

1 g- 

Cinnamon 

1 g- 

Chilli powder (dry) . . 

2g. 

Pepper 

1 g- 

Cumin seed 

2 g- 

Mustard 

3 g- 

Onions 

110 g. 

Ginger (green) 

12 g. 

Preparation: 



MUTTON CURRY: Ground spices, 
onions, garlic and green leaves to a 
paste and fry in ghee. Later boil 
with suitably cut meat pieces in 
enough water. Sliced tomatoes and 
lime juice are also added during 
boiling. Continue boiling till the 
meat is half cooked. 

CHICKEN curry: Ground spices 
and onions to paste and fry in ghee. 
Further process is similar to that of 
mutton curry preparation. 

MOGLAI curry: In the Moglai 
preparation of mutton and chicken 
curry, additional ingredients which 
may be added are poppy seeds and 
dry cocoanut. 

Papad khar 

E {IS) 15 

We shall he much obliged if you 
please let us know the cheyyiical com- 
position of ^ papad khaP zvhich is used 
in the 7nanufacture of papad. What 
is the ideal proportion to be used} 
(Rajasthan) 

‘Papad khar’ is a mixture of 
potassium carbonate and sodium 
bicarbonate. It is used to make 
papad light and crisp. The pro- 
portion to be used will depend 


upon the mode of preparation but 
generally for one seer of flour, five 
tolas are recommended. 

Menthol 

E {IS) 16 

We would like to know whether 
menthol coidd he prepared from jnint 
or pudina. If sOy kindly fimiish us 
the details of 7nanufactivre of the 
same. (Rajasthan) 

Menthol can be prepared from 
mint or pudina. Menthol is an 
essential constituent of mint oil. 
The process of recovering menthol 
from mint oil is one of isolation. 
The procedure is as follows : 

On cooling to a low temperature, 
crude (natural) mint oil yields from 
40-50 per cent of /-menthol crystals 
and from 50-60 per cent of partly 
dementholized mint oil. The fur- 
ther process of isolating menthol 
crystals needs well equipped plant. 
For this purpose, it is necessary 
that natural oil is first freed from 
moisture, filtered and later on 
poured into metal containers which 
are placed in a freezing mixture for 
about 24 hours. The dementho- 
lized oil is drawn off at the bottom 
of the container whereas the menthol 
crystals remaining in the vessel are 
dissolved in a solvent with warm 
water and recooled • later on. Re- 
crystallised menthol is then left to 
dry at normal temperature for 
several days in a kiln where any 
adhering solvent or oil may eva- 
porate. 

For further details of the process, 
you may refer to the book, ‘The 
essential oils’ by Guenther, Vol. 3 ; 
Published by M/s D. Van Nostrand 
Company, Inc., New York. 

Tartaric acid 
E {IS) 17 

Would you please inform me 
whether tartaric acid can be used for 
cooking in place of tamarind zoithout 
any harmfid effects} (Bombay) 

Tartaric acid may not have any 
harmful effect on health if substitut- 
ed for tamarind in small quantities. 
There is, however, evidence in 
literature to show that consumption 
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of large quantities of tartaric acid 
can result in some damage to the 
kidneys, as tartaric acid is not absor- 
bed in the human system. It is 
because of these reasons that the use 
of citric acid is preferable in foods. 
We have not carried out any study 
of its physiological properties and, 
therefore, regret our inability to 
clarify this issue. The work on this 
aspect may have been done at the 
Nutrition Research Laboratories, 
Hyderabad. We suggest that you 
may kindly seek their advice also. 

Custard powders 

E (IS) 78 

I shall he glad to receive from you 
some formulas for the mauufacture of 
flavoured and coloured corn flour 
powder and custard powder. Kmdly 
also enlighten me 07i the itiode of 
packaging the products particularly to 
prevent insect infestation during 
storage. (Bombay) 


(i) Flavoured and coloured corn 
flour is obtained by milling corn 
into flne flour, adding flavouring 
agents like vanilla essence and 
permitted colouring matters. 

(ii) The recipe for corn flour 
custard powder is as follows : 

Arrow root . . 8 oz. 

Best corn flour . . 7 oz. 

Powdered saffron .. 10 g. 

Oil of bitter almonds 24 drops 

Oil of nutmeg . . 12 drops 

Mix the powders in a mortar, 
gradually add the oils and pass 
through a fine sieve. This powder 
is used in the preparation of cus- 
tards along with egg yolk. The 
preparation of vanilla custard is 
given below: 


Sugar 

7 oz. 

Corn flour 

. . J oz. 

Yolks 

.. 5-8 

Milk 

If pints 


Vanilla bean 

or essence . . 1 

Place in a mixing bowl sugar, 
yolks and corn flour, mix all well 
together and stirring all the time, 
add the boiling milk together with 
the vanilla bean boiled in it. Conti- 
nue to stir on the stove until the 
custard has acquired the desired 
consistency. If required later to stir 
in some whipped cream, the recipe 
given above should be amended by 
including five sheets of gelatine; in 
winter time, four sheets are probably 
sufficient. 

The powders can be packed in 
hermetically sealed tin containers. 
This helps in storing the product 
for a long time free from any insect 
attack. The cheaper method, how- 
ever, would be to pack in card- 
board cartons lined inside with 
polyethylene. The outside of the 
cartons or cases can be coated with 
an insect-proof emulsion to prevent 
the insect infestation. 
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MOST MODERN SPECTROPHOTOMETERS 

Ex: M/s BECKMAN INSTRUMENTS INC. U.S.A. 

DK2 ULTRAVIOLET— NEAR INFRA-RED SPECTROPHOTOMETER 

This Ratio Recording Spectrophotometer has an unique combination of the true double 
beam principle with single photo receiver and amplifier, utilizing a High Frequency Beam 
Chopper and switching system. It exploits such advantages of ratio recording as free from drift 
and line variations and at the same time avoids the problem of photo tube matching and ageing. 

Range: Ratio Recording 200-3,200 m/u Energy Recording 185-3,500 m/u 
Resolution : 0.3 m/u at 220 m/u, 2.5 m/u at 1,000 m/u 

5 m/u at 2,500 m/u. 

Other instruments : Infra-Red Spectrophotometers, IR7, IR5 and IR4, Model B Spectro- 
photometer for Visible Region, Model DU for UV-visible regions spectrophotometer. 

More particulars can be had from: 

Sole Agents: 

TOSHNIWAL BROTHERS (PRIVATE) LIMITED 

198, Jamshedji Tata Road, Bombay 1, 


Branches: 


= Kachery Road, 

I Ajmer (Rajasthan) 

I 
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172, Dharamtolla St., 
Calcutta 13 


14-B/4 N.E.A. 
Uttari Marg, 
New Delhi 5. 


Round Tana 
Mount Road, 
Madras 2. 
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STATISTICAL NOTES 

Food Production Statistics for September and October ^ 1959 


Name of Industry 

Units of 

September 1959 

October 1959 

measure- 

ment 

No. of 
units 

Pro- 

duction 

No. of 
units 

Pro- 

duction 

1. Biscuit 

Tons 

33 

1,855 

31 

1,680 

2. Confectionery 

)i 

37 

1,245 

34 

1,210 

3. Flour milling 

7} 

55 

79,844 

53 

83,111 

4. Butter 

7 7 

5 

144 

5 

150 

5. Cashewnut 

7 7 

9 

914 

8 

1,152 

6. Gram flour and Dal.,. 

77 

Gross bottles 

1 

354 

1 

394 

7. Aerated water 

35 

81,332 

31 

80,997 

8. Beer 

Bulk gallons 

2 

94,557 

2 

1,72,375 

9. Indian made foreign 
liquor ... 

>> 

14 

65,351 

11 

41,711 

10. Country spirit 

L.P. gallons 

22 

3,91,160 

21 

3,44,737 


{Ministry of Commerce and Industry, Gover7iment of India) 


AlPIndia Final Estimate of Potato, 1958-59 




1957-58 


1958-59 

(Partially 


(Final Estimate) 

Revised 



Estimate) 

Area (thousand acres)' 

882 

1 

794 

Production (thousand tons) 

2,319 

1,966 

i 


{Economic and Statistical Adviser, Ministry of Food and 
Agriculture, Government of India) 


Services of retired scientists 

The Indian Council of Agricul- 
tural Research has decided to initi- 
ate with effect from 1st April 1960 
a scheme for the utilisation of the 
services of retired/retiring scientists 
in the field of agriculture, animal 
husbandry and allied sciences. All 
applications for grant and also de- 
tails of the scheme can be obtained 
free of cost from the Secretary, 
I.C.A.R., Krishi Bhavan, New 
li/elhi. 

/news briefs 

Fat content of milk: A new 
German instrument (manufactured 
by Loede and Co., Drabenderhohe, 
nr. Cologne) designed to measure 
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the mean fat content in the milk 
supply to dairies by means of sam- 
ples has been tested by the German 
Federal Milk Research Institute, 
Kiel. Two of these instruments 
were installed in the training dairy 
of the Institute. It was found that, 
with small quantities, the sample 
automatically taken by the appara- 
tus was not strictly proportional to 
the total quantity of the milk unless 
the static pressure and flow condi- 
tions were identical. To determine 
the measuring accuracy of the appa- 
ratus, the milk from two transports 
was thoroughly tested on 21 days. 

The results obtained with the 
sampling instrument were found to 
be accurate within a tolerance of 


0.05 per cent. But such accuracy 
can only be obtained if the appa- 
ratus is suitably calibrated in each 
individual case (Food Manuf,, Sep- 
tember 1959, p. 358). 

Milk as vitamin D carrier: 
People of all age groups are liable 
to suffer from vitamin D deficiency. 
The natural vitamin D contents of 
many of our traditional nutrients 
are too low to make up the defici- 
ency. It is therefore necessary to 
enrich them artificially. Milk is 
particularly suitable as a vitamin D 
carrier as it reaches the greatest 
number of people in one form or 
another. The problem has been 
investigated in great detail by the 
Research Institute for Milk Vita- 
minisation at Frankfurt-on- Main. 
Systematic tests, including controll- 
ed tests on rats, have shown that 
ultraviolet irradiation is to be pre- 
ferred to the admixture method 
{Food Manuf,, September 1959, 
p. 358). 

Casein plastics: Casein, to- 
gether with formaldehyde, was the 
basis of one of the first man-made 
plastics ever used. In spite of its 
comparatively low price, however, 
casein has not been able to compete 
with modern plastics, mainly for 
two reasons : the hardening of 
casein mouldings takes too much 
time and their plasticity is too low. 
Attempts have been made to 
overcome these difficulties by 
using dispersions. 

Skimmed milk represents casein 
in very fine dispersion which can be 
hardened within a very short time. 
Tests proved that dispersion-har- 
dened case in can beobtained through 
precipitation from formalin-treated 
skimmed milk. By mixing skimm- 
ed milk with plastic dispersions and 
processing the mixture like casein, 
it was found possible to produce 
new types of plastics- cum- casein 
combinations. The attempt was 
also made to polymerise the disperse 
casein with urea-formaldehyde into 
a new type of plastics. The expe- 
rim^ts -’had= "o^'^'dimite d success, 
dt is.^^till''nep^sa^"^^ ^improve the 


ll 
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technical properties of these new 
products whichjif suitably improved, 
might be used economically as raw 
material for plastics, glues, insulat- 
ing materials, etc. {Food Mamif, 
September 1959, p. 358). 

Fish quality determination: 
A rapid physical test based on the 
refractive index of eye fluids has 
been developed as a criterion of the 
quality of fresh haddock. The 
results obtained were shown to be 
correlated with the organoleptic 
scores made on cooked flesh from 
the same fish and with the time of 
storage at refrigerator temperature 
above freezing. 

Optical density tests on haddock 
eye fluids gave promising results 
but were not as suitable as were re- 
fractive index measurements for 
quality indication. 

Enzyme action was thought to be 
the cause of changes in the physical 
properties of haddock eye fluids 
during storage at refrigerator tem- 
peratures above freezing since there 
was no evidence that bacterial com- 
position was involved in such 
changes {Food Maniif,, Septem- 
ber 1959, p. 358). 

Improving colour of meat 
products: According to tests 

carried out at the Institute for Food 
Hygiene at Budapest Veterinary 
College, it is possible to improve 
the colouring of cured and minced 
meat by adding ascorbic acid or 
sodium ascorbate. 

In this case, and in the presence 
of an adequate quantity of nitrite, 
the development of the red curing 
colour is greatly accelerated during 
curing and smoking. It is also 
possible, in this way, to improve 
the taste of the product. The 
admixture of ascorbic acid need no 
exceed 0.05 per cent of the quantity 
of meat. The use of ascorbic acid 
may also be advantageous in the case 
of sausages when the ascorbic acid 
may be added during final mixing. 
From a colouring point 'of view, 
however, it is preferable to add the 
ascorbic acid several hours earlier. 
A considerable percentage of the 
vitamins thus added can still be 
detected in the finished product 


{Food Manuf,y September 1959, 
p. 359). 

Thawing of frozen fish: The 
industrial thawing of frozen fish, 
which normally takes up to 24 hr. 
in air can no^y be done in about 
15 min. by dielectric heating. This 
new development, which solves a 
major problem of the fish industry, 
is the result of work at the Torry 
Research Station of the D.S.LR. 
A patent application has been made 
for the method which is of great 
economic significance in the quick 
frozen food industry, and may have 
wider application. 

The method, known as dielectric 
thawing, depends on the fact that 
if any material is placed between, 
but without* touching, two metal 
plates vEich are charged with an 
alternating voltage of many thous-^ 
ands of volts at a frequency of about 
40 million cycles per second, energy 
is produced in the material in the 
form of heat. Under well defined 
conditions, fish may be uniformly 
thawed throughout a block, of the 
frozen material — either as whole 
fish as in the case of herrings, or as 
fillets. It is possible to control 
conditions far more accurately than 
in existing methods, for example, so 
that individual fish in a block may be 
separated while remaining partially 
frozen. 

Laboratory-scale experiments at 
the Torry Research Station, Aber- 
deen have shown that it was 
possible to use dielectric heating 
successfully on tiny pieces of frozen 
fish. Pilot scale apparatus, using 
slightly modified equipment which 
is commercially available, was 
therefore set up. The problem of 
‘runaway heating’ in which small 
portions of blocks of fish absorbed 
the major part of the available 
energy and became cooked, while 
the rest of the block remained hard 
frozen had to be overcome, but now 
tl>e fish may be fed into the machine 
on an endless belt and thawed in 
15 min. 

At present fish is thawed by 
laying it out in the air; it is some- 
times, in addition, sprayed with 
water. Under these conditions, 


fish on the outside of a block thaws 
quickly and begins to deteriorate, 
while that in the middle remains 
frozen. The new method requires 
no handling during thawing, is 
quick and therefore keeps deteriora- 
tion to a minimum, and the equip- 
ment does not take up much floor 
space. 

The capital cost, about 0,000 
for equipment to thaw 1 ton of 
fish per hr., is said to be compara- 
ble to that for freezing equipment 
of similar capacity. Running and 
depreciation costs appear to com- 
pare favourably with the costs , of 
existing methods of thawing {Food 
Mamif. ^ September 1959, p. 364.) 

Whisky waste for animals : An 
example of the conversion of mate- 
rial previously wasted, into a useful 
by-product can be seen on the 
D.S.I.R. stand at the Scottish 
Industries Exhibition, where Scot- 
tish Malt Distillers, Ltd., are 
showing a sample of a new animal 
food which has been produced 
entirely from the residues of malt 
whisky distillation. 

The new product, known as Malt 
Distillers Dried Solubles (or Malt 
D.D.S. in brief), is said to have a 
high protein value and vitamin B 
• content. -It is stated ‘ that* farm 
experiments and laboratory tests 
with poultry have already proved 
its success, and its greatest value is 
likely to be as an inexpensive source 
of ‘growth factors’, essential to 
improving the health and size of 
table poultry and pigs. Production 
will be at the rate of 100 ton per 
week by the end of the year; 

Until recently, pot ale or spent 
wash in the Scottish malt whisky 
industry was either put to waste or 
evaporated and sold as a fertiliser 
{Food Mamif., September 1959, 
p. 365.) 

‘Palatable’ dehydrated bana- 
nas: Mr H. Lowenstein, a South 
African industrial chemist, has 
invented a technique for dehydrat- 
ing bananas that promises to take up 
all the ‘slack’ in banana supplies by 
converting them into a highly pala- 
table dried food for both the South 
African and overseas markets. The 
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banana co-operative at AVhite River, 
in the Transval, has taken a half 
share in the company formed recent- 
ly to manufacture and market the 
product. The dehydrated banana 
is a light yellow, crisp, flaky sub- 
stance, easily digestible and with 
an agreeable flavour, proposed to 
be sold in packets as a sweetmeat, 
which can also be used as a por- 
ridge since it is soluble in milk 
(Food Manuf.^ September 1959, 
p. 368). 

Swedish pork preservation: 
A new heat-treatment process to 
improve the keeping qualities of pig 
carcasses is now being used in a 
Swedish slaughterhouse, it is re- 
ported from Stockholm. 

The special automatic equipment 
used, first subjects the carcasses to a 
temperature of 650 degrees Centi- 
grade for 15 seconds in a special 
type of hot-air oven then transports 
them to singeing flame for another 
four seconds, and finally washes 
them in a special solution. 

Other pig slaughtering concerns, 
both in Sweden and abroad, are 
reported to have shown interest in 
the process (Food Techiol. Aiistr., 
September 1959, p. 527). 

Baby food dry freezing pro- 
cess: A new line of frozen baby 
foods, produced by a dry-freezing 
process, has been developed by the 
General Foods Corporation, New 
York, and is now undergoing market 
tests. The new process, the com- 
pany said, represents the most 
significant development in infant 
feeding since the introduction of 
processed baby foods. The line 
includes 17 items in the vegetables, 
soups, dinners and fruits classifica- 
tions, and is being sold under the 
Birds Eye label. 

They consist of ‘free-flowing 
food crystals’, which can be pre- 
pared for serving* by placing in a 
dish, adding hot water, or cool 
water for fruits, and stirring. No 
initial thawing is required. Se- 
condly, not only can they be stored 
indefinitely, as are regular frozen 
foods in the freezer compartments 
of refrigerators, but they also can 
be stored, unlike many regular 

FOOD SCIENCE— FEBRUARY, 1960 


frozen foods, for as long as a month 
in other parts of the refrigerator 
(Foodj October 1959, p. 401). 

NEW INDIAN STANDARDS 

Pest control products: In 
13:561-1955 and 18:562:1955, 
chromatographic cum polarogra- 
phic method had been prescribed for 
the determination of 
content in BHC dusting powders 
and BHC water dispersible powder 
concentrates. Since facilities for 
testing in accordance with the 
combined method are not at present 
available in many laboratories of 
the country, it was felt necessary to 
specify either chromatographic or 
polarographic method instead of the 
combined method. Hence, IS : 
561-1958 Specification for BHC 
Dusting Powders (Revised) and 
13:562-1958 Specification for BHC 
Water Dispersible Powder Con- 
centrates (Revised) have been pub- 
lished (is I BidL, July- August 
1959, p. 182). 

Icing sugar: Icing sugar is 
manufactured in India by pulveriz- 
ing superior vacuum pan sugar or 
refined sugar in a ball mill or other 
disintegrator with or without the 
addition of a small quantity of any 
edible starch. It is mostly used for 
dusting confectionery and for dress- 
ing cakes, pastries and other bakery 
products. The Indian Standard 
Specification for Icing Sugar' (IS: 
1152-1958) prescribes the require- 
ments in respect of moisture ; reduc- 
ing sugars; starch (moisture-free); 
and total of starch (moisture-free), 
and sucrose {ISI BidL, July-August 
1959, p. 183.) 

Covering chocolate : Cover- 
ing chocolate is broadly classified 
as unsweetened covering chocolate, 
sweetened covering chocolate and 
milk covering chocolate. The 
Indian Standard Specification for 
Covering Chocolate (18:1163-1958) 
covers all these three types of cho- 
colate and prescribes the require- 
ments and the methods of test 
for determining moisture, total fat, 
sugar (sucrose), total ash, acid 
insoluble ash, crude fibre, starch 


and non-fat milk solids. Micros- 
copic examination has also been 
included in the standard to help 
visual detection of adulteration {ISI 
BtdL, July- August 1959, p. 183). 

Cocoa poAvder: Two grades 
of material, namely drinking 
(high-fat) cocoa-powder and low-fat 
cocoa-powder, abbreviated as ‘DC’ 
and ‘LF’, respectively, have been 
specified in the Indian Standard 
Specification for Cocoa-Powder 
(13:1164-1958). The standard pres- 
cribes the requirements and methods 
of test for determining moisture, 
cocoa-butter, total ash, acid insolu- 
ble ash, alkalinity of ash, and 
crude-fibre content in the sample 
obtained by the specified method. 
The defatted material is required to 
have a characteristic appearance as 
shown in photo -micrograph inclu- 
ded in the standard (ISI Bull, j July- 
August 1959, p. 183). 

DRAFT INDIAN STANDARDS 

Methods of examination and 
analysis of milk: Quality of rea- 
gents; sampling of milk; organo- 
leptic test; temperature; method of 
determination of density; sediment 
test; method of determination of 
pH: clot-on-boiling (COB) test; 
alcohol test; alizarin-alcohol test; 
ten-minutes resazurin test; methy- 
lene blue reduction (MBR) test; 
phosphatase test (Short test); direct 
microscopic count ; acidity; methods 
of determination of rapid acidity, 
fat, solids-not-fat, adulterants, free- 
zing point of milk (Hortvet method) ; 
methods of detection of preserva- 
tives, neutralizers, mastitis ; and 
test for sterilized milk have been 
prescribed in the draft Indian 
Standard Methods of Examination 
and Analysis of Milk : Part I — Rapid 
Examination of Milk. The draft 
has been prepared to provide uni- 
form methods which can be rapidly 
used even under rural conditions in 
a small laborator}^ 

Accurate determinations of vari- 
ous constituents for specific pur- 
poses and elaborate methods for 
bacteriological analysis of milk will 
be covered in Parts II and III, 
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respectively of this draft specifica- 
tion {ISI Bully July- August 1959, 
p. 187). 

Tapioca products for animal 
feed: Tapioca products form an 
important substitute for grain in 
animal feeds, especially in the 
States of Kerala and Madras. 

Two items of tapioca products 
have been covered in the following 
two draft specifications: 

1. Tapioca Chips for Animal 
Feed, and 

2. Tapioca Flour for Animal 
Feed. 

These draft specifications pres- 
cribe requirements and methods of 
test, and also lay down details of 
sampling, packing and marketing. 

The drafts have been prepared 
at the instance of the Tapioca 
Market Expansion Board, Govern- 
ment of Kerala {ISI Bull, Sept. 
-Oct. 1959, p. 233). 

INDIAN PATENTS 

(A few of the Patent Applications 

notified as accepted in Part III, 

Section 2 of the Gazette of 

India, June 6-27, 1959 are given 

below:) 

61535. Concentratio7i and pre- 
servation of coconut milk: Concen- 
trating the coconut milk to reduce 
its water content, adding to the 
concentrate a preservative, an anti- 
oxidant and a stabilizer and stabi- 
lizing for 1 to 10 minutes at a tem- 
perature of 170°-220°F. — Patented 
by A. Sundaralingam and V. 
Perampalam. 

63339. Rice bran oil extraction: 
From rice bran using a solvent 
through a . closed circuit under 
controlled pressure. — Patented by 
Armour Research Foundation of 
Illinois Institute of Technology. 

64762. Colouring composition for 
foodstuff: Comprises in dissolving 
a fatty acid containing from 16 to 22 
carbon atoms in a vegetable oil and 
dispersing a carotenoid dyestuff in 
the solution. — Patented by F. Hoff- 
mann-La Roche and Co. Aktien- 
gesellschaft. 


61580. Process for the steriliza- 
tion of milk: Prewarming milk to 
145°F, subjecting prewarmed milk 
in the form of a thin flowing film 
to direct heat exchange contact at 
300°F, holding milk at said tempe- 
rature for 1 - 2 ' seconds and reduc- 
ing the temperature. — Patented by 
Daveat Milk Process Company. 

62616. Improvements in or re- 
lating to herbicides: Containing 
herbicide selected from the group 
consisting of 2, 3, 6-trichloro- 
benzoic acid, a salt thereof and a 
second herbicide such as 3-p- 
chlorophenyl-1, 1-dimethyl urea. — 
Patented by Heyden Newport Che- 
mical Corporation. 

64600. A new co7nposition of 
resins and articles comprised thereof: 
Consists of polyethylene, carbon 
black and a polymer of a miscible 
organic peroxide. — ^Patented by 
Godfrey L. Cabot, Inc. 

62423. Improvements in or re- 
lating to herbicides: Comprising 
2, 3, 6-trichlorobenzoic acid and a 
herbicidal adjuvant. — Patented by 
Heyden Newport Chemical Cor- 
poration. 

63266. Process for the prepara- 
tion of a new type of tea or coffee 
beverage: Sugar or glucose is dis- 
solved and boiled, and tea leaves 
or coffee powder is added; after 
cooling the liquid is strained and 
then added household vinegar and 
then it is aerated, or canned by 
using carbon dioxide'.— Patented by 
P. S. Mehta. 

65897. Pigmented polyethylene 
composition and , process therefor: 
Forming a mixture of carbon black, 
particulate polyethylene and water, 
and fluxing the mixture until all the 
water is eliminated. — ^Patented by 
Union Carbide Corporation. 

FOREIGN PATENTS 

813,725. Pudding compositions: 
A pudding composition which, when 
stirred with cold milk and 
allowed to stand, gives a pudding 
having a similar texture and con- 
sistency as a cooked starch pudding, 
comprises pregelatinised starch, a 


di-alkali pyrophosphate milk pro- 
tein coagulant, a tri- alkali ortho- 
phosphate coagulation accelerator, 
and sugar. Preferred compositions 
contain 1-10 per cent of the sodium 
salts of the coagulant and accelera^ 
tor. — Patented by Monkhouse and 
Glasscock, Ltd. {Food Manuf.y 
September 1959, p. 370). 

813,731. Food products: Small 
dumplings, known by their Italian 
name of ‘guocco’ or ‘gnocchi’, are 
prepared by mixing wheat en semo- 
lina with a dry starch, heating the 
mixture of dry ingredients, adding 
boiling water, and kneading to form 
a dough which is then separated 
into pieces which are Anally dusted 
with flour and left to cool. 

The gnocchi of the invention re- 
tains its white colour during storage 
for a longer period than previously 
known types and the danger of 
pieces sticking together during 
storage is reduced. It is preferred 
to use a dry potato starch. — Patent- 
ed by G. Fioravanti {Food Manuf.y 
September 1959, p. 370). 

814,871. Blanching or precook- 
ing: Claims a method and appara- 
tus for blanching peas, beans or the 
like, which comprises continuously 
passing the peas, which -may be 
fresh, dried or soaked, through a 
preheated aqueous liquid in a vessel 
at such a rate that, when the peas 
leave the treatment vessel, they are 
sufficiently blanched. The peas 
are discharged from the vessel 
through a rising conduit opening" 
into the bottom of the vessel and 
passing to a device where the peas 
are separated from the liquid, which 
is then recirculated. This dis- 
charge conduit at no point rises 
above the liquid level in the treat- 
ment vessel, and as a result, always 
contains both peas and liquid. — ■ 
Patented by Mitchell Engineering, 
Ltd. {Food Manuf.y September 1959, 
p. 370). 

' 814,872. Blanching or precook- 
ing: A method and apparatus 

similar to those claimed in 814,871 
are disclosed, but in this invention 
the peas are passed countercurrent 
to steam, being sprayed with sufS- 
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cient water to maintain a surface 
film thereon. . The treated peas 
are separated at the base of the 
treatment vessel and the separated 
liquid can be re-used to pre-soak 
more peas or may be recycled to the 
treatment vessel. — Patented by Mit- 
chell Engineering, Ltd. {Food 
Manuf., September 1959, p. 370). 

; 814,549. Pectin ': A liquid pectin 
containing composition, which is 
adapted to be made relatively 
quickly into a milk- containing table 
jelly by the simple step of merely 
admixing it with milk without the 
application of heat, comprises an 
aqueous solution containing low 
methyl pectin substantially com- 
pleted dispersed therein, and sweet- 
ening and flavouring constituents, 
the pH of the solution being within 
the range of from about 3.8 to about 
4.5. — Patented by Chivers and 
Sons, Ltd. {Food Trade Rev,^ July 
. 1959, p. 20). 

815,354. Orange juice: A 
method of producing a dehydrated 
orange juice, having an open sponge 
like structure, from a liquid orange 
juice concentration, includes the 
steps of raising the temperature of 
the concentrate rapidly to 140° — 


155°F., simultaneously reducing the 
pressure to about 5/16 in. mercury, 
maintaining the product at such 
elevated temperature and reduced 
pressure until it has been thoroughly 
puffed and then rapidly reducing 
the product to room temperature 
while maintaining it under reduced 
pressure and grinding the resultant 
product to, a fine powder and adding 
a crushed mixture including orange 
oil. — Patented by Vacu-Dry Com- 
pany {Food Trade Rev., September 
1959, p. 56). . 

815,465. Preserving: Relates to 
the preservation of proteinaceous 
foodstuffs, e.g.j meat and fish in hot 
tropical regions where rapid de- 
composition occurs due to the high 
moisture content of these foods, 
using amylaceous products such' as 
potato starch or manioc which dry 
very easily: the foodstuff in the 
natural undried state is minced and 
mixed with starch or flour in the 
proportion of from 40-80 per cent 
by weight of the undried mixture, 
and dried at a low temperature to 
give a powder wEich is a concen- 
trated food, perfectly preserved, for 
use in stews and similar dishes with- 
out any substantial loss in either 
the taste or food value of the meat 


or fish. — Patented by F. E. dr 
Vries {Food Trade Rev., September 
1959, p. 56). 

815,369. Depodding machines: 
A pea vining or pea and bean 
depodding machine of low weight 
output ratio so that it can readily 
be made mobile, comprises a series 
of revolving beaters with adjacent 
beaters revolving in opposite direc- 
tions, the beaters being disposed in 
the space between moving members 
one of which has opening therein to 
allow separated peas to pass there- 
through, the beaters projecting the 
pea vines against the moving mem- 
bers which propel the vines and 
waste from beater to beater. — 
Patented by Mather and Platt, Ltd., 
{Food Trade Rez;., September 1959, 
p,' 56). ^ 

814,924. Milk concentrate: Re- 
lates to the production of a dry 
powdered fat- containing milk con- 
centrate which is immediately dis- 
persible in w'^ater to form a smooth 
non-settling and stable dispersion, 
and is capable of retaining these 
properties with extended storage. — 
Patented by American Home Pro- 
ducts Corp. {Food Trade Rev., 
September 1959, p. 58). 
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^ jpHE CFTKI has a Teciuiical Translation Service which surveys technical and scientific publi- 
cations in modern European languages in the fields of Food Science and Technology. The 
Service oSers facilities of translation of scientific articles mainly from German, French, Dutch 
anu Italian periodicals and covers a large number of publications in these languages. The 
translated material is made available to research workers and industries for their use on terms 
specified by the Institute. Lists of the translated contents of foreign journals and of the available 
translated articles are given in this section. 
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BROT UND GEBACK page 

September 1959, Vol. 13, No. 9 
Quantitative detemrination of mercaptan as a com- 
ponent of the volatile aroma of bread and baked 
products — OcKEK, H. D. and Rotsch, A. . .165 

Further investigations or.^ the seeds of cereal weeds 

— Lamprecht, F. . . . . ,168 

The concept and problems of Armen tation tolerance 

— Doose, O. . . . . . .174 

Practical experience with deep freezing — 

SCHUiERAD, A. . . . . 177 

Spec'.a types of bread — S pil, A. C. . . . 179 

October 1959, Vol. 13, No. 10 
Packaging problems in bakery operation — S pagele, S. 185 
On the brewing of dough with economy of labour 
— Steph.an, FI. . . , ’ . .192 

Rationalization of the manual work of a baker 

— SCHOFER, . . . . . .194 

Comparative investigations on the storage of 

compressed yeast at low temperatures — F rancis, B. 197 


November 1959, Vol. 13, No. 11 
Effect of gamnva rays on the quality of some t\*pes 

of flour — Bung, M. . . . . .205 

Modern acid brewing with acidic ferments — 
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Equilibrium relative humidi- 
ty (E.R.H.) of garlic powder, by 
Pruthij-J. S., Singh, L. J. and Lai, 
G., y. ScL Fd. Agric,, 1959, 10 (7), 
359. — For systematic studies on 
packaging requirements and storage 
characteristics of foods in general 
and dehydrated foods in particular, 
the measurement of Equilibrium 
Relative Humidity (E.R.H.) is of 
considerable miportance. Little 
published information is available 
on E.R.H. of garlic powder which 
appears to be a very highly hygros- 
copic product. This paper covers 
this important aspect of garlic 
powder. 

Based on sorption isotherm or 
E.R.H. curve, the following con- 
clusions have been drawn: 

1. Garlic powder is a highly 
hygroscopic product, picking up 
moisture even at 20 per cent R.H. 

2. For a typical garlic powder 
(moisture 6 per cent), the equilibri- 
um relative humidity at 25 "C. is 
about 13 per cent. 

3. The critical point for garlic 
powder from caking vievq)oint was 
found to be at 10.6 per cent mois- 
ture level, danger point at 9,5 per 
cent and safety range bet^veen 9.5 
and 10.6 per cent moisture level. 

R.C.B. 

Utilization of mango waste, by 
Pruthi, J. S., Krishnamurthy, G. V. 
and Lai, G., Indian Food Packer^ 
1959, 13 (4), 7. — Renewing briefly 
the researches conducted at Central 
Food Technological Research Insti- 
tute, pertaining to the chemistry, 
pltysiolog}^ nutritive value and 
technolog}' of mango, the available 
literature on the utilization of 
mango waste (stones and peels) 
has been reviewed (38 references). 
The important aspects covered are 
tlie composition of mango seed 


kernel as compared to cereals and 
tapioca flour, supplementar}' and 
biological value of kernel protein, 
recovery of fat and starch from 
kernels, utilization of kernel flour as 
human feed, animal feed and 
fertilizer; - its medical uses; the 
physico-chemical characteristics of 
mango kernel fat as compared 
to animal and vegetable fats and oils, 
uses of kernel oil and use of seed- 
meal and dried mango peel as 
cattle feed. 

R.C.B. 

Utilization of tomato waste, 
by Krishnamurthy, G. V., Pruthi, 
J. S. and Lai, G., Indian Food 
Packer, 1959, 13 (5), 7. — The 
available literature on the utilization 
of tomato waste (peels and seeds) 
has been reviewed (24 references). 
Resins and varnishes prepared from 
tomato peel, seed oil, seed meal 
surfactants from seed oil and utiliza- 
tion of marc as cattle feed have 
been discussed. 

R.C.B. 

Utilization of citrus waste, by 
Parekh, C. M., Pruthi, J. S. and 
Lai, G., Indian Food Packer, 1959, 
13 (6), 7. — Reviewing briefl}* the 
researches conducted at Central 
Food Technological Research Insti- 
.tute, pertaining to the chemistr}" 
and teclinolog}' of citrus products, 
the available literature on the 
utilization of citrus waste (peels, 
marc and seeds) has been reviewed 
(80 references). The. important 
aspects covered are essential ods, 
dried peels for stock-feed, seed-oil,- 
pectin and bioflavins, etc. 

R.C.B. 

Studies in the preservation 
and storage of passion fruit juice 
Passiflora edtdis Sims. L Ascorbic 
acid retention, by Pruthi, J. S., 
Indian Food Packer, 1959, 13 


(7), 7. — -A detailed study on the 
effect of various factors like deaera- 
tion, methods of preservation, 
types of containers (bottles, plain 
and A. R. lacquered cans) and stor- 
age temperatures, etc., in ascorbic 
acid retention in processed passion 
fruit juice {Passiflora edulis, Sims.) 
has been reported. Difficulties 
encountered in flash-pasteurization 
of the juice have been discussed. 
The effect of various processing 
operations on the physico-chemical 
composition (°Brix, acidity, pH, 
ascorbic acid, carotene, etc.) of the 
juice was negligible. 

During storage, there were no 
changes in °Brix, acidity and pH. 
Ascorbic acid decreased with the 
increase in storage temperature, 
loss being maximum at 37^C. and 
minimum in frozen and cold stored 
samples. At the four storage tem- 
peratures, namely, 37^C., 24-3 0°C., 
5-7"C. and -b.b^C. (20^T), the 
per cent retention of ascorbic acid 
ranged from 26.3 to 29.9, 72.3 to 
75.0, 92.4 to 95.4 and 98 per cent 
respectively. The corresponding 
figures for 2 and 3 years’ storage 
periods have also been presented. 
High storage temperature consider- 
abl}' contributed towards the forma- 
tion of apparent ascorbic acid, which 
was again found to be maximum at 
37‘^C. and minimum in frozen and 
cold stored samples. There was 
not much variation in ascorbic acid 
retention under different treatments 
and methods of presers-ation, the 
order of variation being within 5 
per cent. No dehydro-ascorbic 
acid was detectable in 3 year old 
samples stored at 37"" C., while at 
low temperature, it constituted only 
3-5 per cent of the total ascorbic 
acid. The anaerobic destruction of 
ascorbic acid in processed passion 
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fruit juice has been suggested and 
discussed. 

R.C.B. 

Preparation of pectin from 
raw papaya {Carica papayci) by 
aluminium chloride precipita- 
tion method, by Bhatia, B. S., 
Krishnamurthi, G. V. and Lai, G., 
Food Technol, 1959, 13 (10), 553.— 
An investigation on the preparation 
of pectin from, raw papaya by 
aluminium chloride precipitation 
method has shown that concentra- 
tion of 0.5 per cent aluminium chlo- 
ride in the cold at a pH of 3. 8-4.0 
gives the maximum yield of pectin. 
Precipitation at 70"^ C. lowers the 
yield, though the quality of pectin 
is not much affected. Yield of 
pectin prepared from second and 
third extracts is the maximum. 
Jelly grade of pectin goes on 
increasing upto three extractions 
after which it starts decreasing. 
Jelly grade of pectin prepared from 


peel of raw papaya (18-20 percent 
peel in the fruit) is lower than that 
prepared from peeled fruit. How- 
ever, jelly grade of pectin prepared 
from whole fruit is only slightly 
lower than that from peeled fruit. 
Peeling of the fruit is, therefore, 
not considered necessary. Storage 
of extract without added SO 2 for 
4 days at 2-5 °C. or with SO 2 for 
4 days at room temperature 
(20-25^^0.) does not seem to affect 
the jelly grade of the pectin. Metho- 
xyl content of the pectins prepared 
from extracts stored upto 15 days 
with the addition of SOo at* room 
temperature or without SO 2 at 
2-5‘^C. seems to remain unaffected. 
Most of the soluble solids of papaya 
mince are leached out by two cold 
water extractions of 5 minutes each. 
Loss of pectin in leached water is 
practically negligible. Optimum 
conditions for extraction and puri- 
fication of pectin have been worked 


out. Merits of the AICI3 precipita- 
tion method as compared to the 
alcohol precipitation method* are 
described. 

B.S.B. 

Thermal stability of allin as e 
and enzymatic regeneration of 
flavour in odourless garlic pow- 
der, by Pruthi, J. S., Singh, L. J. 
and Lai, G., Cun. ScL, 1959, 28 (10) 
403. — Allinase present in fresh gar- 
lic cloves may be inactivated by 
blanching in boiling water for 24 
minutes. Possibility of regenera- 
tion of flavour in odourless garlic 
powder by adding the enzyme 
extract, allinase has been shown 
though practical difficulties of high 
cost, mode and time of incorpora- 
tion of enzyme preparation and the 
stabilization of the enzyme prepara- 
tion under ordinary conditions of 
storage are indicated. 

B.S.B. 


ANALYTICAL 

Limitations of the ferric chlo- 
ride method for the assay of 
vitamin Bg, by Singh, C. and 
Kannan, L. V., J. scL indmtr. Res., 
1959, 18C (8), 144. — The colour 
reaction of FeCla with pyridoxine 
is made use of for the colorimetric 
estimation of the vitamin. A 
variety of compounds such as 
tannins, phenolic compounds, an- 
thocyanins, etc. react with FeC^, 
thus making the method non- 
specific although it has been claimed 
otherwise. The authors have re- 
examined in this study the specifi- 
city of FeClg colour reaction for the 
estimation of vitamin Bg in the 
presence of other B-complex vita- 
mins, amino-acids, carbohydrates, 
inorganic salts, etc., which are 
usually present in pharmaceutical 
preparations. The reaction of 
FeClg with three forms, 
alcoholic, aldehydic and amine 
forms of vitamin Bg has also been 
studied. Colour intensities of the 
various reaction mixtures were 
measured in a Klett-Sununerson 


PART II (Indian) 

photoelectric colorimeter using 
filter No. 500 and the absorption 
maxima were determined using a 
Unicam spectrophotometer S.P. 
500. The results show that ferric 
chloride is not a sensitive reagent 
for the assay of vitamin Bg, especialty 
in the aldehyde and amine 
forms. The method is also non- 
specific as revealed by the results 
obtained in presence of the inter- 
fering substances. Of the 10 water- 
soluble vitamins studied, only 
thiamine hydrochloride, choline 
chloride and inositol do not react 
with FeClg either alone or in pre- 
sence of pyridoxine. All the amino 
acids studied are found to contribute 
to the intensity of the colour 
while reacting with FeClg in the 
absence or presence of pyridoxine. 
The reaction has been studied in 
presence of several other miscella- 
neous substances, out of which 
sorbitol and ferrous gluconate have 
pi'onounced effect in intensifying 
the colour. A few of the substances 
studied have a negative influence 
on the intensity of the colour. The 


results, therefore, clearly indicate 
the limitations of the FeClg method 
for the assay of vitamin Bg. 

K.L.R. 

Formamide as an eluting 
agent for sugars, by Misra, S. B., 
J. set. industr. Res., 1959, 18 C (8), 
155. — In the chromatographic ana- 
tysis of carbohydrates, acetic acid 
is used to elute the coloured spots 
and this, however, has some limita- 
tions. The author has used, in this 
study, formamide as the eluting agent 
to obviate the difficulties. Glucose 
.has been chromatographically esti- 
mated by using formamide to elute 
the coloured spots cut out from 
the developed chromatogram. The 
optical density of the eluates was 
read in a Klett-Summerson pho- 
toelectric colorimeter using blue 
filter (420 m^t). The results have 
been compared with the readings 
obtained with acetic acid as eluting 
agent. Optical density readings of 
the eluted colour at intervals of 
1, 2, 20 and 24 hours are given. 
It is found that elution with forma- 
mide is completed within one hour 
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while acetic acid requires 24 hours. 
Further, the intensity of colour with 
acetic acid as eluant goes on increas- 
ing as time elapses. Besides glu- 
cose, other sugars like galactose, 
ribose and sugar acids like galac- 
turonic acid have been found to give 
complete colour elution with for- 
mamide. 

K.L.R. 

BIOCHEMISTRY AND 
NUTRITION 

Terramycin and growth: Part 
III — Protective action on certain 
tissue constituents during pro- 
tein fasting and regeneration in 
rats, by Balakrishna Rao, T., 
Tamhane, D. V. and Sreenivasan, 
A., J. sci. industr. Res., 1959, 18 C 
(8), 137. — On a low methionine- 
low choline diet based on Bengal 
gram (90 per cent), terramycin 
stimulates the growth of weanling 
rats both in the presence and absence 
of vitamin Bjo and pteroyl glutamic 
acid (PGA) in the diet, even when 
they are paired-fed. 

Growth stimulation is accom- 
panied by improved nitrogen effici- 
ency and increased liver stores of 
vitamin Bjo, PGA, riboflavin, flavin 
adenine phosphate (FAD) and 
nitrogen, and of plasma proteins and 
choline. A thinning of the intes- 
tinal wall is also observable in 
antibiotic-fed animals. 

During protein staiwation, rats 
receiving PGA and vitamin B^o lose 
more weight than those not receiv- 
ing the vitamins, apparently as a 
result of greater loss of bod}' fat. 
Terramycin feeding results in pro- 
tection against depletion of body 
proteins and maintains improved 
liver and plasma protein levels which 
are restored to normal on protein 
refeeding. Reduction in liver PGA 
and plasma choline is 'considerable 
and the levels are not restored to 
normal on protein refeeding. 

Terramycin feeding exerts pro- 
tection against the • depletion of 
mitochondrial succinoxidase acti- 
vity during protein stars'ation. 
While loss in liver xanthine oxidase 
activity is complete, the losses in 


riboflavin and FAD are small dur- 
ing protein starvation. Loss in 
vitamin B^g on protein starvation 
occurs in the nuclear and superna- 
tant fraction in the groups without 
(PGA plus Bjo) and in all fractions 
in groups receiving these vitamins. 

Terramycin and growth: Part 
IV — Studies on rice diets, by 
Rao, T. B., Tamhane, D. V. and 
Sreenivasan, A., J. sci. indmtr. Res., 
1959, 18 C (9), 157.— A rice (90 per 
cent)-lysine (0.2 per cent)-threonine 
(0.2 per cent) diet supports better 
growth of rats than one based on 
rice (90 per cent) only but causes 
increased deposition of liver fat. 
Terramycin or PGA and vitamin 
stimulate growth on such 
diets nor do they cause lowering of 
liver lipids. A rice (60 per cent)- 
legume (30 per cent) diet supports 
better growth than the rice-lysine- 
threonine diet, and partly corrects 
deposition of fat in liver observed 
with the latter diet. Stimulation 
of grov1:h, by terramycin or by 
vitamin B^o and PGA, has been 
observed with the rice-legume diet 
and is accompanied by improved 
liver levels of nitrogen, riboflavin, 
choline and vitamin B^o and of 
plasma proteins and choline. 

Effect of glucose-cycloaceto- 
acetate (hydrolysed) on glyco- 
genosis and glycogenolysis in 
liver and diaphragm, by Nath, 
M. C. and Khanade, J. M., J. sci. 
industr. Res., 1959, 18 C (9), 169.— 
The effect of glucose-c 3 xloacetoace- 
tate on glycogen synthesis in liver 
and diaphragm, and glycogenotysis 
in liver has been studied in vitro. 
Glucose-cycloacetoacetate (GCA) 
promotes glycogen synthesis in liver 
and diaphragm in 36 hr. fasting 
rats, when gtycogen storage in liver 
and diaphragm is very low, i.e., 
0.6 mg. /1 00 mg. tissue wet weight. 
In animals fed the normal diet, 
where liver glycogen values were 
as high as 30 mg./g. tissue wet 
weight, GCA caused rapid glyco- 
genolysis rather than glycogen 
s^mthesis. During such gtycoge- 
nolysis, glycogen values of liver and 
diaphragm reach a minimum level 


in 90 min. after which glycogen 
synthesis begins in the presence of 
GCA. In the absence of GCA, 
however, the value of glycogen 
declines further. 

Distribution of nitrogen in 
breast milk of Indian mothers, 
b}' Bhavani Belavady, Indian J. vied. 
Res., 1959, 47 (220). — Sixty-seven 
samples of milk from women in 
different stages of lactation were 
analysed for the non-protein nitro- 
gen, amino acids, creatine and 
creatinine. Twentynine samples 
of milk were analysed for casein, 
albumin and globulin. 

The protein and non-protein 
nitrogen were higher in milk samples 
obtained within the first month of 
lactation. The protein content re- 
mained constant after this fall. 

The non-protein nitrogen, amino- 
acids nitrogen, creatine and creati- 
nine were lower in milk samples 
obtained one year after delivery. 
The creatine content was rather 
high. 

The casein content was lower 
than the reported figures, while 
the whey proteins were within the 
normal range. 

Studies on lactation and die- 
tary habits of the Nilgiri hill 
tribes, by Bhavani Belavady, et al., 
Indian J. vied. Res., 1959, 47(2), 
235. — The results of an investiga- 
tion on the food habits, diet intake, 
lactation customs, chemical compo- 
sition of breast milk and infant 
weaning practices prevalent among 
the four Nilgiri hill tribes, viz. 
Todas, Kotas, Irulas, and Kurum- 
bas are discussed. 

The food habits of all the tribes 
were similar and resembled in 
general those observed in the low 
socio-economic group of South 
India. The intake of calories among 
Todas of all age groups and Kota 
adults was considered satisfactory. 
However, the protein intake in 
members of both the tribes was 
found to be slightly low. The 
calorie and protein intake of Irulas 
and Kurumbas was found deficient. 

jMajority of the women in tribes 
studied, were found to breast-feed 




their infants for periods up to 2 to 
3 years. Supplementary foods were 
started invariably in the earlier half 
of first year and the impression was 
gained that the supplements were 
of poor quality. 

The chemical composition of the 
breast milk with regard to the 
proximate principles was found to 
be generally similar to that of the 
poor South Indian women. 

Chemical composition of hu- 
man milk in poor Indian women, 
by Bhavani Belavady and Gopalan, 
C., hidiaii y. vied. Res., 1959, 47 
(2), 235. — Milk samples from 191 
mothers in different stages of lacta- 
tion were analysed for total solids, 
fat, protein, lactose, vitamin A, 
thiamine, riboflavin, ascorbic acid, 
total mineral matter, calcium, 
phosphorus, sodium, potassium, 
magnesium, iron, copper and zinc. 
The concentration of all the consti- 
tuents studied, except thiamine, was 
higher in the first month after deli- 
very than in the later stages of 
lactation. The proximate princi- 
ples compared well with the re- 
ported values from countries with 
iDetter diets, but the vitamins were 
lower. After the first month of 
lactation, neither the stage of lacta- 
tion nor the parity of the mother 
seemed to affect the chemical com- 
position of milk significantly. There 
was no correlation between the iron 
content of milk and the haemoglobin 
levels. The rise in haemoglo- 
bin brought about in 6 anaemic 
mothers with iron treatment was 
associated with a fall in iron and 
concentration of their milk. Sam- 
ples of milk from pregnant women 
showed a marked increase in the 
protein concentration and a relative 
fall in calcium concentration. 

FRUIT AND VEGETABLE 
PRODUCTS 

Oxalate content of plant tis- 
sues, by Srivastava, S. ' K. and 
Krishnan, P. S., J. sci. industr. Res., 
18 C (8), 146. — Oxalates are widely 
distributed in the plant kingdom, 
mostly as calcium oxalate crystals 
and to a smaller extent in the water- 
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soluble form. In this investiga- 
tion, the AA. have determined 
the soluble and insoluble oxalates 
present in some edible as well as 
wild plant tissues. Alocasia (3 
varieties), Colocasia (2 varieties), 
Calladiiim sp., spinach (2 varieties), 
amaranthus, cauliflower, knol-khol, 
beet, turnip and lettuce have been 
used for the analysis. Analysis 
has been done with different parts 
of the plant tissues, viz., leaves, stalk, 
flowers, tuber and roots. Freshly 
harvested tissues of the plants were 
boiled with water and filtered to 
obtain the water extract containing 
the soluble oxalates. For total 
oxalate estimation, the tissues were 
boiled with dilute HCl and filtered. 
The two extracts were neutralised 
by adding ammonia, deproteinised 
by adding phosphotungstate and 
the oxalic acid precipitated as 
calcium oxalate. The oxalate pre- 
cipitate was used for estimation in 
the usual way against permanganate. 
The values are expressed in terms 
of dry weight of tissues. It is 
found that the water-soluble oxalate 
forms 12-80 per cent of the total 
oxalate. The roots in general con- 
tain the highest percentage of water- 
soluble oxalate, although the cal- 
cium uptake in the plant takes place 
through the root system. All the 
samples analysed contain soluble 
oxalates thus indicating that the 
entire calcium of the plant tissue is 
bound in insoluble form. Calcium 
is thus rendered unavoidable in the 
diet consisting of the plant tissues. 
The significance of the results on 
utilization of calcium present in the 
tissues by human beings has been 
discussed. It is indicated that 
consumption of large quantities, of 
the leaves of beet, spinach, Colacasia 
and Alocasia may lead to acute 
calcium deficiency. 

K.L.R. 

MICROBIOLOGY 
Vitamin Bj ^2 producing mutant 
strains of Streptomyces olivace- 
ous, byMisra,J. and Vora, V. C.,J. 
sci. industr. Res., 1959, 18 C (8), 153. 
— ’In this Study, ultraviolet irradia- 
tion of Streptomyces olivaceous has 
been tried to improve its vitamin Bjl 2 


producing capacity. The culture 
of S. olivaceous obtained from 
U.S.A. produced 100 mju,g/ml. of 
vitamin B^o under the experimental 
conditions. The culture growth 
was kept at a distance of 4.5 cm. 
exposed to ultraviolet light produc- 
ed by a Westinghouse sterilamp 
No. WL 782 for varying periods of 
10, 20, 40, 80, 120 and 100 seconds. 
The exposed petri dishes were 
incubated for five days. The colo- 
nies giving clear exhibition zone 
with E. coli were picked out, plated 
and then stock cultures isolated 
from them. These were grown in 
soyabean meal and defatted ground- 
nut cake- media for 5 days. The 
fermented broth was acidified to pH 
5.5, sterilized and assayed for 
vitamin B^^ content using Ochro- 
monas malhamensis as the test orga- 
nism. The results of the assay 
show that the production of vitamin 
^12 by S. olivaceous can be increased 
by about 9 times by irradiating the 
organism with ultraviolet light. 

K.L.R. 

Assimilation of amino acids 
by Streptomyces olivaceus, by 
Maitra, P. K. and Roy, S. C., J. sci. 
industr. Res., 1959, 18 C (9), 161. — 
The utilization and elaboration of 
various forms of nitrogen by 
Streptomyces olivaceus have been 
studied both in the presence and 
absence of glucose and oxygen. 
The assimilation of various amino 
acids by the organism and the ability 
of the resting cells to oxidize them 
have also been investigated. 

Under aerobic conditions, addi- 
tion of glucose to the growth 
medium exerts a sparing action on 
nitrogen utilization while under 
aerobic conditions, glucose addition 
exerts no such effect; anaerobic 
conditions do not also favour 
synthesis of vitamin B^^ by the 
organism. The rate of utilization 
of lysine, aspartic acid, glutamic acid 
and threonine by the organism is 
higher than that of phenylalanine, 
leucines, valine, a-alanine, methio- 
nine and tyrosine, both in the pre- 
sence and absence of glucose. In 
the presence of glucose a preferen- 
tial enrichment of the free amino 
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acids pool with respect to glutamic 
acid is observed throughout the 
fermentation period. The high 
rate of oxidation of DL-aspartic acid 
and L-glutamic acid by the organi- 
sm suggests that a tricarboxylic acid 
cycle might be opei*ative. Glycine 
and threonine, which have been 
shown to be biosynthetic precursors 
of vitamin B 12 , are oxidized by the 
organism. 

OILS AND FATS 

Biogenesis of oil in ripening 
coconut and arecanut, by Kar- 
tha, A. R. S., Sethi, A. S. and 
Narayanan, R., scL indiistr. Res.^ 
1959, 18 C (9), 172.— The free acids 
present in appreciable amounts in 
the crude fats of coconut and 
arecanut during the earlier stages of 
ripening do not contain any butyric 


ANALYTICAL 

The presumptive detection of 
some antibiotics in foods, using 
a simple microbiological test, 
by Van Der Mijil Dekker, L. P., 
et aL, J. Set. Fd, Agric,^ 1959, 10 
(9), 475. — ^A simple and sufficiently 
sensitive test for the presumptive 
detection of antibiotics in foods has 
been developed, based on the prin- 
ciple that the food under investiga- 
tion is mixed with double-strength 
agar containing triphenyltetrazolium 
chloride as an indicator of bacterial 
growth. The agar dispersion so 
obtained is streak-inoculated with 
suitable test strains and incubated, 
using as a blank a mixture of agar 
and an identical food sample known 
to be free from added antibiotics. 

For the presumptive detection of 
antibiotics Staphylococcus aureus 
and Streptococcus cremoris are used 
as test organisms. For use in the 
confirmative and completed tests 
the usual selection of test bacteria 
and strains, which have been ren- 
dered resistant to a certain antibiotic, 
may be used. 

Chromatographic isolation of 
citric acid and lactose from 
skim milk, by Lucas, J.M., et al., 
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and higher fatty acids, indicating 
thereby a similarity in the nature 
and proportions of free acids present 
in the seeds of mono-and dicotyle- 
donous plants during ripening. 

Both coconut and arecanut exhibit 
a decrease in iodine value of oil 
during ripening; this phenomenon 
has been observed for the first time 
in these two monocotyledonous 
plants. Increased elaboration of 
lauric and myristic acids is observed 
in the later stages of ripening of 
both these fruits: in the case of 
arecanut a twelve-fold increase 
in the production of saturated 
acids (largely myristic acid) is 
observed after c. 25 per cent of the 
reserve fat has been laid down. 
Since lauric and myristic acids are 
intermediates in the biosynthesis 
of 16-18 carbon acids, this shows 
that any of the enzyme systems 

PART III (Foreign) 

y. agric. Fd, Cheui., 1959, (9), 638. — 
Present methods of separating the 
lactose and citric acid from milk do 
not yield pure compounds. In this 
paper, the authors have described 
a chromatographic procedure using 
ion exchange resins for isolating 
lactose and citric acid in pure form 
and in good yields from skim milk. 
The procedure consists in first pre- 
cipitating the casein fraction from 
skim milk by adjusting the pH to 
4.5 using 3N HCl. After removing 
the casein precipitate and washing it, 
the whey along with the washings is 
adjusted to pH 5.5 with 3 N NH4OH 
and heated at 85° C. for one hour. 
The whey proteins that separate are 
filtered off while hot. The result- 
ing filtrate and washings are ad- 
justed to pH 6.8 with 3 N NH4OH, 
heated at 80° C., for half an hour and 
the precipitate removed by filtering 
through a Reeve- Angel N230 filter 
paper. The filtrate is then heated 
to boiling in pi'esence of Norit A, 
which is a decolourising charcoal. 
The solution is filtered immediately 
to yield a clear, colourless and pro- 
tein-free filtrate containing lactose 
and citrate. The citrate-lactose solu- 
tion is passed through ion exchange 
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involved in the two carbon-stage- 
wise elongation of the fatty acid 
chains can be selectively synthesiz- 
ed in the same depot at any time 
without reference to the other 
systems present. The chainlength- 
regulating systems in the fat depots 
are thus laid down as a collection of 
independent units; the continuous 
production of all these in the same 
relative proportions is only a coin- 
cidence in seed fats which do not 
show any variation in chainlength 
composition 'during ripening. The 
absence of changes in chainlength- 
composition of seed fat fatty acids 
during changes of habitat tempera- 
ture of the same seeds shows that, 
unlike the desaturating systems, the 
production of chainlength-regulat- 
ing systems is not influenced by 
habitat temperature changes. 


resin columns arranged in series 
with the cation resin column above 
the anion resin column. The eluate 
containing lactose, is collected, 
concentrated under vacuum and 
crystallised by adding 95 per cent 
ethyl alcohol. The lactose is re- 
crystallised from water and alcohol. 
The citric acid that has been ab- 
sorbed by the anion exchange resin 
is diluted with 6N formic acid. 
The eluted fraction is concentrated 
under vacuum, removing all the 
formic acid and neutralised with 
NaOH. The citric acid is crystal- 
lised out as the sodium salt by 
adding absolute methanol. The 
crystals are washed with methanol 
and dried overnight. The purity of 
the isolated lactose and citric acid 
crystals were established by carbon 
and hydrogen analysis. The yields 
of lactose and citric acid are 70- 
80 per cent and 60 per cent res- 
pectively. 

KX.R. 

Deterinination of dextran and 
starch in cane juices and sugar 
products, by Nicholson, R. I. and 
Horsley, M., J. agric, Fd. Chem,, 
1959, 7 (9), 640. — Sugar cane, cane 
juice, and various products obtained 
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thcretroni frequently eontaiu signi- 
fieant quantities of dextrau and 
starch. Existing methods Avere not 
suitable tor the rapid assay of 
these impurities in the presence of 
sucrose. A method is described for 
the rapid assay of mixtures of dex- 
tran and starch. Starch is deter- 
mined colori metrically and dextran 
turbidimetrically after enzymatic 
removal of the starch. Both of the 
impurities can affect technologic 
processes in cane sugar manufac- 
ture. Starch in raw sugar is asso- 
ciated with problems of filtration 
and in cane juice is related to the 
phosphorus content. The presence 
of dextrin can indicate delay in 
harvesting cane or spoilage in iuice. 

Evaluation of Lea's aldehyde 
determination method, b^* 
Tamsma, A, and Powell R. D,, 
J. Fd, C/;t7;;., 1959, 7 (d), 

645. — Lea's method for determina- 
tion of aldehyde in fats is excellent 
for n-heptanal. For nonnal alde- 
hydes with more than seven carbon 
atoms, recovery decreased with 
increasing chain length and limiting 
values were reached with the 0,^ 
and aldehydes. For ‘aldehydes' 
from autoxidized milk fat the value 
found by I.ea's method is arbitrary, 
because these carbonylic com- 
pounds do not behave like heptanal. 
Incomplete recovery can be caused 
by low solubility in water and low 
reactivity with bisulfite. 'Poo liigh 
recovery may be obtained with un- 
sa tunned carbonyl compounds as a 
result of reaction of the double, 
bonds. Reaction products and 
yields were examined 'oy isolation 
of tb.e aldehyde by solvent ex- 
traction after decomposition of 
tb.e bisulrite complex. ‘IMilk-fat 
aldeb.vde’ was of ketonic character; 
the vieki was a'oout 15 to 1 10 
as compared to swidietic aldehyde. 

Flame photometric, determi- 
nation of calcinm, magnesium 
and potassiuni in canned toma- 
toes. bv Lull, B. S. and. Xiketic, G., 
invG 1959, 24 (5), 505.— 

Details have been given of die Haine 
photometric inethod ior detennin- 
inc ciUciuin, magnesium and potass- 
iiiiii in exmneu whole toniatoes. 


using a Beckman DL^ spectro- 
photometer adapted for flame analy- 
sis, Besides, the versene extraction 
method of determining calcium is 
compared with the ashing method. 
'The former gave lower results than 
the latter method in respect of 
calcium, presumably because of an 
interference in the calcium spectrum 
caused by the large amount of sodi- 
um introduced as the tetra-sodium 
salt of EDTA, and other constitu- 
ents present in tomatoes. The 
authors have discussed the factors 
influencing the emission intensity 
of calcium and indicated the im- 
portance of accurate control of the 
calcium content in canned tomatoes. 

B.V.S. 

ANTIBIOTICS 

Effect of storage and of cook- 
ing on chlor tetracycline 
residues in meat, by Escanilla, 
O. L, Carlin, A.F. and Avres, T.C., 
Food TochnoL, 1959, 13 (9), 520.— 
To determine the residual CTC in 
meat a fter storage and after cooking, 
ground beef \was treated with CTC 
to contain 1.7, 5.0 or 15.0 ,ag g. of 
the antibiotic. After about 28 hours 
at 422 b 2' F., the residual CTC in 
the raw meat was about 66 per cent 
of the antibiotic originally added 
to the meat. CTC residues in the 
cooked ground meat decreased as 
the final internal temperature was 
increased. Residues of CT C at any 
given temperature were a direct 
function of the initial concentnition 
in the raw ground meat. The 
results also indicated that residual 
CTC in cooked meat patties was a 
logarithmic function of the internal 
temperature at the end of cooking. 
In frankfurters, die greatest loss 
of CTC occurred during the com- 
mercial processing in the packing 
plant. Only about 15 per cent of 
the CTC added in the meat emul- 
sion (15. 50 or 45 «g./g.) was detect- 
ed in the niw frankfurters. After 
cooking tb.e framkairters in boiling 
water to 181' F., the CTC concen- 
tration was reduced approximately 
50 per cent. Thus processing and 
cooking resulted in a total inactiwi- 
tion of 85-95 per cent of die CTC 


in frankfurters. Regardless of treat- 
ment level of CTC or the tempera- 
ture attained during cooking, the 
antibiotic in the meat was not re- 
duced to undetectable amounts. 

Effect of antibiotics on the 
thermal death rate of spores of 
food spoilage organisms, by 
Dennv, C. B. and Bohrer, C. Al, 
Food Res., 1959, 24 (3), 247.— The 
work is related to the evaluation of 
several antibiotics with reterence 
to their inliuence on the thermal 
resistance of spoilage bacteria. The 
results of the thermal-death-time 
tube approach to the problem of 
heat-antibiotic synergism are re- 
ported. Antibiotics tested were 
subtilin, tvrothricin, methylol gra- 
micidin and rhatany root extract. 
The concentration of the antibiotic 
in the substrate was usually 20 
p.p.m. The spoilage organisms 
tested were putrefactive anaerobe 
No. 5679 and B, stearothcrmophiliis 
No. 1518. The results indicated 
that the thermal- death rate of spores 
of the latter is accelerated by the 
addidon of diree of the four anti- 
biotics tested. The antibiotics did 
not affect the thermal death rate 
of spores of putrefactive anaerobe 
No. 5679 to a significant degree. 

B.V.S. 

BIOCHEAHSTRY AND 
NUTRITION 

Effect of various levels of 
dietary sugar on the succinoxi- 
dase of the liver of swine and 
cattle, by Sliirley, R. L., et aL, 
j, (igru\ Fd. Chem., 1959, 7 (8), 
568. — ^Three groups of swine were 
self-fed 0, 40, and 72 per cent of 
cnide sugar diets from weaning 
until they weighed 220 A S pounds. 
A similar group was fed the basal 
ration until the 40 per cent sugar 
diet was ted. 72 to 24 hours before 
slaughter. The avenige succino- 
xidase acUGty values obtained for 
the liver, expressed as microliters of 
ox}*gen uptake per milligram of 
nitrogen per hour, tbr the four 
dietar}- groups were 18, 25, 24, and 
56 respectively (P G 0.01). Aber- 
deen -\ngiis heifers that weighed 
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709 ± 57 pounds and were fed 0 and 
3 pounds of crude sugar per day 
for 28 days just prior to being slaugh- 
tered had 63 ± 15 and S3 ± 10 ul, 
of oxygen uptake per mg. of nitrogen 
per hour due to succinoxidase acti- 
vity in the liver respectively 
(P/. 0.01). Lactic dehydrogenase 
activity was not influenced in the 
liver of the heifers by the dietary 
sugar. Succinoxidase activity was 
not affected in the heart of the swine 
or cattle by the dietar}’ treatments. 

Toxicity of amine-extracted 
soybean meal, by Greenberg, J., 
et aL, J. agric, Fd. Cliem,, 1959, 
7(8), 573. — Residues of soybean 
meal, after extraction with primary, 
secondary, or tertiar}- organic 
amines, were toxic for the chick 
when incorporated, at levels of 20 
to dO^-^y, in an otherwise adequate 
diet. Approximately 80 per cent of 
chicks fed amine-extracted resi- 
dues of soybean meal died within 
10 days. Chicks fed residues after 
extraction witli acetone, ethyl alco- 
hol or trichloroethylene sur\ived and 
appeared normal. Those fed the 
extracts (except the butylamine ex- 
tract) were normal. Trie thy lamine- 
extracted cottonseed meal, black- 
eyed peas, soybean protein, 
zein, and Cerelose were toxic in 
vaiA'ing degrees. Triethylamine- 
extracted gelatin and casein were 
well tolerated. Twelve amino acids 
failed to react with triethylamine 
when refluxed in the solvent for 
24 hours; L-lysine monohydro- 
chloride under the same conditions 
showed evidence of change in 
composition. 

Mineral elements in fresh 
vegetables from different geo- 
graphic areas, by Hopkins, H. 
and. Eisen, J., j. agric. Fd. Chem., 
1959, 7 (9), 633. — ^The AA. have 
analysed nine fresh vegetables grown 
in different parts of the L .S. and 
videlv consumed by the peoples 
with a Hevv’ to ffnd.ing out the region- 
al and seasonal variations regarding 
the minenti content. The veget- 
ables chosen are: asparagus, snap 
beans, oibbage, carrots, pascal 
celer\', vellow sweet com, iceberg 
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lettuce, dry yellow onions and 
tomatoes. The edible portions of 
the vegetables were dried and 2 g. 
of each vegetable lot was charred 
in a muffle furnace at 300° C. 
Another 2 g. portion was quickly 
ashed at 475° — 500° C. in a muffle 
furnace and used for potassium 
determination using a Beckman DU 
flame photometer. The charred 
sample was used for spectrographic 
determinations of 9 elements. The 
maximum, minimum and average 
values obtained for boron, phospho- 
rus, magnesium, manganese, iron, 
aluminium, calcium, copper, sodium 
and potassium are given for the nine 
vegetables. The results show 
marked variations between different 
growing areas in the sodium content 
of lettuce and onions and in man- 
ganese content of carrots and celer}x 
Statistically significant differences 
are found in the copper and manga- 
nese contents of individual lots of 
sweet com grown on the same farm. 
The significance of these results 
has been discussed. 

K.L,R. 

CEREALS 

Proximate analysis of wheat 
flour carbohydrates. IV. — Ana- 
lysis of wholemeal flour and 
some of its fractions, by Fraser, 
T. R. and Holmes, D. C., J. Sci. 
Fd. Agkc., 1959, 10 (9), 506.— 
Vliolemeal flour and sieved frac- 
tions have been examined by 
methods previously described for 
the determination of starch, hemi- 
celluloses (including pentosans), 
sugars and cellulose in wheat flour. 
With few minor modifications, they 
are shown to be applicable also to 
samples of commercial bran, endo- 
sperm and gemi. 

Fractionation of sorghum 
grain wax, by Dalton, J. L. and 
^litchell, H. L., J. agric. Fd. Chem., 
1959, 7 (8), 570. — Cmde sorghum 
grain wax was isolated by extracting 
the grain with Skellysolve B and 
precipitating the wax with acetone. 
The cmde wax was fractionated by 
adsorption on clounms of tricalcium 
phosphate and silicic acid. A weakly 
adsorbed paraffin fraction was 


eluted from the silicic acid column 
with a small quantity of Skelly- 
sove B. A more strongly adsorbed 
fraction, obtained by additional 
elution with Skellysolve B, 
was identified as esters. A third 
fraction was eluted with 2 per cent 
acetone in Skellysolve B and shown 
to consist of alcohols. Melting 
points with X-ray diffraction studies 
indicates that each fraction was a 
mixture of homologs, father than a 
single compound. Of the material 
recovered, approximately 5 per cent 
was paraffins, 49 per cent was esters, 
and 46 per cent was free alcohols. 

Cooking quality of milled 
white rice, bv Isabel Ir\vin, M., 
Rice J., 1959,^ 62 (13), 14.— By 
using standardised cooking method, 
the comparison of cooking quality of 
milled white rice of different varie- 
ties as well as those of undermilled 
rice kept under different methods of 
storage such as in dry store room, 
refrigerator and freezer are dis- 
cussed in this article. It was found 
that the differences due to the me- 
thod of storage in cooking quality 
were greater than those due to 
variety. Finally, it is concluded that 
cold storage is not essential for the 
maintenance of good cooking qua- 
lity in milled white rice. The 
varieties tried were zenith, cold 
zenith, arkrose selection C 19, 198 
and Nato. 

N..\.p. 

ENZYMES 

Application of flavour en- 
zyraes to processed foods. IT. 
Comparison of the effect of 
flavour enzymes from mustard 
and cabbage upon dehydrated 
cabbage, by Mackay, D. A. M. 
and Hevitt, E. J., Food Res., 1959, 
24 (3), 253. — In view of the 
importance of iso thiocyanates (mus- 
tard oils) to cabbage flavour, it was 
felt that by assaying for the released 
mustard oils, either directly by gas 
chromatography or indirectly bv 
paper chromatographic examination 
of the thioureas derived from the 
mustard oils, a better picture of 
enz;\Tnic actiUty would be obtained. 
The AA. have compared the 
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effects of an enz^^e preparation 
fiom mustard seed with an enzyme 
preparation from cabbage leaves by 
paper chromatographic techniques. 
At low concentrations, five com- 
ponents were detected for the 
cabbage enzyme, but only three of 
these were detected for the mustard 
enzyme. At higher concentrations, 
six similar components were detect- 
ed for both enzymes, while four of 
these were more strongly detected 
for the cabbage enzyme. 

T-he comparison of the cabbage 
and mustard enzyme preparations 
indicated that the same mustard oils 
are released from commercially 
dehydrated cabbage by cabbage as 
well as by mustard enzyme. Mus- 
tard oils were not found in untreated 
dehydrated cabbage. Apparentl}?', 
mustard oils are released from com- 
mercially dehydrated cabbage at a 
greater rate by the cabbage enzyme 
than by the mustard enzyme. 
Action of cabbage and mustard 
enzymes on sinigrin and sinalbin is 
also discussed. 

B.V.S. 

FERMENTATION 

Reduction of aldehydes dur- 
ing alcoholic fermentation. 
Application of processing of 
heads, by Guymon, J. F. and Jaber, 
M. S., J. agric, Fd. Chenu, 1959, 
7 (8), 576. — Aldehydes are effec- 
tively reduced by the action of yeasts 
during alcoholic fermentation; this 
provides a simple and effective 
method for processing heads sepa- 
rated during the distillation of wine 
into brandy. Acetal was used as the 
aldehyde source to characterize the 
ability of 14 species or strains of 
fermentative yeasts to reduce alde- 
hydes. All yeasts were able to 
complete the fermentation of grape 
musts after acetal additions equal to 
0.23 per cent aldehyde and all 
except two at the 0.46 per cent 
added aldehyde level. The effect- 
iveness of reduction varies, but in 
all cases of completed fermentations 
amounts to 90 per cent or more of 
the quantity added with a corres- 
ponding supplement of ethyl alco- 
hol production. 


FRUIT AND VEGETABLE 
PRODUCTS 

Effect of sugar, storage time 
and temperature on dill pickle 
quality, b}^ Pangborn, R. M., al.^ 
Food Technol, 1959, 13 (9), 489.— 
Quality changes in dill pickles as 
influenced by sugar, storage time, 
and temperature were considered. 
Genuine dill pickles varying in sugar 
content (0, 2, and 4 per cent sucrose, 
were stored at 34, 70, 86, and 98°F., 
then evaluated after ‘O', 4, 8, 16, 
and 32 weeks. The sample con- 
taining 2 per cent sugar was the 
most desirable in flavour, texture, 
colour, and over-all acceptability. 
The data suggest that sugar served 
to protect the pickles against adverse 
colour changes which occurred at 
the lower temperatures of storage. 
The pickles softened considerably 
with increasing time and tempera- 
ture of storage except when main- 
tained at the two lowest tempera- 
tures. Refrigeration temperature 
(34°F.), however, caused an un- 
desirable colour development which 
had an inverse relationship to soften- 
ing, suggesting that apparent colour 
changes were alterations in cellular 
structure rather than change in hue. 
Temperatures of 70° and 86°F. re- 
sulted in smaller quality changes 
than did temperatures of 34° and 
98°F. The lowest quality was 
observed after 16 weeks of storage 
with little subsequent deterioration. 
There were no significant effects of 
added sugar, time, or temperature 
of storage upon the total acidity, pH, 
salt content, or vacuum of the 
capped jars. Good positive corre- 
lation between shear-press values 
and texture scores was obtained. 

Effect of illumination on 
colour of frozen peas packaged 
in a transparent film, by Shep- 
herd, A. D., Food TeclmoL^ 1959, 13 
(9), 539. — ^Pol^'^eth^dene bags are 
now being used for packing frozen 
vegetables, as it is cheap and 
provides greater eye appeal. In 
this paper, the effect of exposure of 
the package to' light in retail 
storage cabinets on colour has been 
reported. The test packages con- 


taining commercially frozen peas 
were exposed to the light of two 
20-watt fluorescent tubes at two 
temperatures, viz., 0° and 20°F. 
Control packages were kept at the 
two temperatures in corrugated 
cases to prevent exposure to light. 
Pairs of samples were removed at 
weekly intervals over a 4-week 
period and held at — 20°F. in the 
dark till they were analysed. One 
sample of each pair was used for 
measurements in the Gardner 
Automatic Colour Difference Meter 
while the second was used for 
chlorophyll determination. Orga- 
noleptic evaluation was also done 
by a small panel of judges. The 
results of reflectance measurement 
show that no change in colour was 
noticed in samples stored in the 
dark at either of the temperatures up 
to four weeks. Although there was 
no significant change shown from 
the colour measurements of the 
illuminated samples kept at 0°F., 
still the taste panel could easily dis- 
tinguish the illuminated three and 
four week old samples at 0°F. from 
their controls on the basis of visible 
colour change. A definite colour 
change was noticed in the illuminat- 
ed samples kept at 20°F. within a 
.week, the change continuing 
throughout the four week period. 
The panel could detect change in 
colour even in four day old samples 
kept at 20°F. The usefulness of a 
lower storage temperature (0°F.) is 
thus clearly shown. Taste evalua- 
tion indicated a pronounced flavour 
change, making the peas unaccepta- 
ble, in one week old samples kept 
illuminated at 20° F. The per- 
centage conversions of chlorophyll 
to pheoph 3 ^tin, which ma}'- be re- 
sponsible for colour change in the 
samples of peas are given. . It was 
also found that frost formation was 
more rapid in packages subjected 
to illumination than in those stored 
in the dark. 

K.L.R. 

MEAT 

Effect of storage conditions on 
some of the biochemical pro- 
perties of meat and on the 
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physical properties of an experi- negligible probably due to the pro- expected, and the distribution was 
mental sausage, by Hashimoto, tection provided by the crust layer good although no fan or gas 
Y., et aL, Food Res., 1959, 24 (2), against light. The vitamin is, how- recirculating equipment was em- 
185. — The AA. have conducted ever, lost in the case of partially ployed. The greatest advantage 
investigations on the effect of baked rolls, when exposed to artifi- was that cross-infestation was prac- 
storage of meat materials at 20° C. on cial light or sunlight. Aluminium tically eliminated, 
the nitrogen extractability, the pH foil used as a wrap for the rolls Therateof diffusion of Oxygen 
value and ATPase system of the reduced the loss of. riboflavin. The through grain, by Bailey, S. W., 
muscular tissue and on the quality use of foils, however, increases the Agric., 1959, 10 (9), 

of sausage. Rabbit skeletal muscles cost of the product. The authors 501 . The rates of diffusion of 

were the chief materials used. Beef have, therefore, tried out cheap oxygen through bulk wheat, maize, 
M. semitendineus was also used in wrapping materials like coloured barley and oats have been deter- 
a special experiment. The pH of cellophane to evaluate the extent of jxiined. In wheat the mean rate at 
muscle was found to be greatly protection given by them. Partially 23° is 0.067 mg./sec. and a tempera- 
influenced by the condition of baked rolls were packed in clear mre dependence has been demon- 
animals before slaughter. ^ The cellophane, amber (yellow) cello- strated. In maize, barley and oats 
course of inactivation of myosin B- phane and Tango (orange) cello- ^be mean rates at room tempera- 
r'’ ATPase in the presence of EDTA phane. The packed rolls were ex- tures are 0.0558, 0.0642 and 0.0721 
coincided perfectly with that of posed at room temperature to 60 rcspectiv’ely. TThe volumes of the 
myosinB -ATPase in presence of foot-candles of light for 1, 2, or 3 intergranular air space of the four 
calcium. As a lesult of the inacti- eight-hour periods simulating the gi*g^ins have been determined, 
vation of myosin B-ATPase in 8 hours of light in 1 , 2 or 3 days on 
muscle, the enzymic activity of the grocery store shelf. Ribofla- 
myosin B in muscle was found to be yin was determined in rolls packed 

inactivated quickly during storage in the three different wraps by the The disappearing vitamin, by 
at 20° C. fiuorometric method. The results Farrer, K. T. H., Food TeeJmoL 

The quality of sausage prepared show that the losses of riboflavin in Aiistr., 11 (9), 465. — The origin of 
from stored meat samples was the rolls packed in clear cellophane, vitamins and the history of vitamin 
examined by testing their elasticity amber cellophane and Tango cello- B^ are reviewed in this paper. The 
and water-holding capacity. The phane are 16.5, 13.2 and 1.7 per cent level of the disappearing vitamin, 
elasticity of the products was found respectively after three 8-hour i.e., vitamin B^ in the average diet 
to decrease mainly in correspond- periods. A greater loss (7.1 per has fallen over the years as is 
ance with the denaturation of myo- cent) was, however, obtained in evident from the table of estimates 
sin B in muscle, but irrespective of Tango-wrapped rolls after just one of thiamine content of historic diets 
the mtrogen extractability. Water- 8-hour exposure period. The re- of 2,500 calories. Vitamin B^ is 
holding capacity was affected con- suits definitely show that coloured considered as the ‘disappearing 
siderably by pH of the ^ meat, cellophane offers protection against vitamin’ as it is subject to consider- 
especialiy belo w 6.0. Experiments the photo destruction of riboflavin, able hydrolysis which may be rapid 
were done to determine whether or The orange cellophane affords during cooking or heating process 
not the denaturation of myosin B greater protection than the yellow and slower but inexorable during 
in muscle during storage proceeds coloured one. storage. The thermal destruction 

in a manner similar to that of isolated k.l.r. of vitamin Bjl and the several factors 

myosin B and the results obtained STORAGE responsible for it are also discussed 

coincided^ completely with those Fumigation of maize in a in this paper. Like, vitamins A and 
observed in isolated myosin B. large shell-concrete building, by C which are found in appreciable 

B.v.s. Graham, W. M., jf. Set. Fd. Agric., quantity in dair}^ and citrus fruits 
PACKAGING 1959 ^ 10 (9), 478.— A large, sealed respectively, there is no major 

Light destruction of riboflavin maize store (over one million cubic dietary source of the vitamin B^l- 
in partially-baked rolls, by feet) was filled vdth methyl bromide The milling of wheat and rice causes 
Stephens, L.C. and Chastain, M. F. gas and fumigation continued for adverse effect on\itamin B^; so also 
Food TechnoL, 1959, 13 (9), 527.— five days. Gas sampling indicated the losses in kitchen are consider- 
It is well known that riboflavin is excellent results. The method was ^t)le. The author has also given in 
easily destroyed by exposure to cheaper and more efficient than the short the current work done on 
light. Earlier work has shown that usual sheet fumigations. The thiamine. 

the loss of riboflavin in loaf bread is amount of gas needed was less than ' n.a.p. 
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Your favourite toothpaste comes to you in a Collapsible 

Tubes a speciality of The Metal Box Company of India Ltd, 

Wherever necessary, this tube is given an inner 

coating of a specially devised, chemically 

inert lacquer that keeps the toothpaste 

from reacting with the metal of the tube 

itself. The tube collapses with 

reducing contents, thereby protecting 

the toothpaste from oxidation and 

dehydration. The Metal Box 

Collapsible Tube is therefore 

a functional as well as a convenient 

package. It is scientifically designed 

to ensure that the toothpaste 

remains fresh for months. 














Backed by their knowledge and 
experience drawn from India and 
abroad. Metal Box are manufacturing 
a wide range of scientifically 
designed packages for 
the consumer goods you use. 
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Over 1000 manufacturers in India are 'being 
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designed containers and closures that go to 
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,000 tons of life 


At Hapur, mighty mechanised silos— erected by 
LARSEN & TOUBRO LIGHTED — store and safeguard vital food grains 


India’s annual losses of vital food grains run into 
iakhs of tons — making the cry ‘save more food' 
as urgent as the cry ‘grow more food’. And just 
completed at Hapur, the biggest wholesale wheat 
market in India, stand huge grain silos of the Central 
Government — giant granaries that keep 10,000 tons 
of precious food grains safe from the losses caused 
by dampness, insects and rodents. 

These silos were made from p re -fabricated steel 
sections supplied by Butler International Company 
under United States Government aid, and erected by 
Larsen & Toubro Limited. Facilities provided in 
this modern installation include equipment for load- 
ing, weighing, cleaning, drying, fumigating, packing 
and discharging grains. Three CATERPILLAR 


generating sets provide the necessary power for 
these operations. 

Public and private sector alike 

India needs many more grain silos... and Larsen & 
Toubro Limited are now in a position to build 
silos of RCC construction. This will reduce imported 
material by about 90% , an important consideration 
in these days of foreign exchange shortage. Such 
silos will meet the vital needs of the small prh^te 
operators as well as big Government projects ! 

Established in Bombay many years ago, Larsen 
& Toubro Limited are thus helping to complete the 
Five Year Plans ... to make the country more self- 
sufficient, the people progressively more prosperous. 


LARSEN & TOUBRO LIMITED 
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P.O. Box 278, Bombay 1 
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BANGALORE, COCHIN 
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• Dairy & Refrigeration 

• Earthmo.ving & 
Agricultural Equipment 

• Drilling & Mining 

• Heavy Plants 

• Industrial Appliances 

• Electrical Equipment 
& S^vitchgear 

• Civil Engineering 

• Erection 

• Manufacturing 


The first of their kind in India, 
these silos can store lO.COO tons 
of food grains at a time 








Oil— — iin< 




titt— — « 



ill— — wu H 


C.F.T.E?.!. PUBLiCATiONS 


1. SOHE ASPECTS OF FOOD TECHNOLOGY IN INDIA {published in August 7959), 1 

pp. 160. ' I 

I This is a publication specially brought out on the occasion of the F.A.O. Regional = 

\ Seminar on Food Technology for Asia and the Far East held in Alysore from August 1-8,1959. | 

It is a collection of 26 review articles, which cover exhaustively the research work done in India | 

,, on some of the important aspects of Food Science and Technology, particularly those dealing 1 

with rice and rice substitutes ; fruit and vegetable products ; dehydration of foods ; storage, T 
packaging and transport of perishables; infant, invalid and protein-rich foods; beverages, spices i 
j and condiments ; etc. The book represents under one cover the important lines of work and | 

5 progress made in India in the field of Food Technologv. 1 
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Price: (Bound) Rs. 10.00 {postage extra)] £.1.5.0; S4.00. 

(Ordinary) Rs. 5.00 ( ,, ); £.0.12.0; S 2.00. 

2. FRUIT AND VEGETABLE PRESERVATION INDUSTRY IN INDIA (published 

in May 1956) pp. xiv 485. (Compiled and edited by R. C. Bhutuni). 

This publication is packed with up-to-date technical and statistical data on several aspects 
of the Fruit and Vegetable Preservation Industr}* spread over 65 papers read and presented by 
scientists, technologists, industrialists (manufacturers of food products, machiner}^ additives, 
containers and packaging) as well as importers and exporters. Some papers also bring out 
adequately the various stages of development of the Industry in the country and the handicaps 
with which it is faced today. The inclusion of the discussions which followed each of the papers 
read, has added to the usefulness of the book. It also contains the Recommendations of the 
Symposium submitted to the Planning Commission for^ consideration in respect of schemes to be 
included in the Second Five-Year Plan. 

Price : Indian, Rs. 6.00 {postage extra) ; Foreign, 15 shillings; S 2.50 

3. TECHNICAL AID TO FOOD INDUSTRIES f;z >/:>> 7P54), pp. xvi-i-270. 

This publication, contains the views and suggestions of prominent scientists, leading 
industrialists and food technologists, and Government officials on the nature of technical aid 
needed by different food industries in the countr}\ Up-to-date technical and statistical data are 
provided and an appendix embodying the conclusions of the Symposium as well as a comprehensive 
index are given. 

Price: Indian, Rs. 5.00 {postage extra) ; Foreign, 10 shillings ; S 1.75 
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4. FOOD AND POPULATION AND DEVELOPMENT OF FOOD INDUSTRIES 1 

IN INDIA {published in July 7 952) pp . xv -{- 3 5 7. j 

This book brings together the views and suggestions of leading thinkers, industrialists ^ | 

scientists, demographers and other experts on the two topics. Packed with up-to-date technical 1 

and statistical data on several food industries such as fruit preservation, biscuit, chocolate, ! 

confectionery, glucose, flour-milling, food yeast, vanaspati, edible oils, fish processing, food k 

machinery and the refrigerated preservation of perishable foods, this authoritative document | 

brings into relief the handicaps and potentialities of these Industries in India. An appendix = 

embodying the recommendations of a Committee of Experts, and a comprehensive index enhance \ 

the usefulness of the book. f 

Price: Indian, Rs. 5.50 ; Foreign, 10 shillings ; S 1.75 j 
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Annual Subscription — Inland: Rs, 9; Foreign: sh. 75, $3,00 

Editor”, R. C. Bhutiani. Secretary, Editorial Board'. K. L, Radhakrishnan. 

Printed in India by K. A. Korula at the Wesley Press, Mysore City. 
Published by the Central Food Technological Research Institute, Mysore, 
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I SYMPOSIUM ON ‘‘PROTEINS^’ 

I V A twO'-day Symposium on Proteins will be held under the auspices ol 

I the C.S.LR, Chemical Research Committee at the Central Food Technological Researc 
j Institute, Mysore during the first week of August 1960. The scope of^ the 

I Symposium will be: (1) Structure (2) Chemistry and methodology (3) Biochemistry. 

I Biosynthesis y Metabolism and inter-relationships,, Imrnuno- chemistry (4) Nutiitive value. 

I Amino acid composition, Evaluation of protein quality (5) Technology: Pioduction of 

I amino acids. Protein isolates, Protein hydrolysates, Protein-rich foods (6) Pioteins in human 
^ nutrition: Prevention and treatment of protein malnutrition. Proteins in therapy ^ 

I (7) Industrial uses of proteins: Adhesives, Distempers, Fibres, Fillers, etc. | 

I Dr. B. C.Guha, Chairman, ChemicalResearchCommitteeandDr.V.Subrahmanyan, | 

I Convener for the Symposium request that intimation of participation in the Symposium ^ 

j may be sent to Dr. A. Sreenivasan, Deputy Director, C.F.T.R.L, Mysore, as soon as | 

I possible and that a copy of the paper along with an extract of 300 words should ^ 

I reach him not later than June 15, 1960. Further details in regard to the Symposium will | 

I be communicated as soon as finalised. I 

I Editor | 
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EFFECT OF INSECT INFESTATION ON STORED FIELD BEAN {Dolichos lablab) 

AND BLACK GRAM [Phaseohis mimgd) 

By S. Venkatrao, R. N. Nuggehalli, S. V. Pingale, M. Swaminathan and 

V. SuBItAHMANYAN 

{Central Food Technological Research Institute ^ Mysore) 


Pulses constitute an important source of protein 
in the Indian dietary. During 1955-56 the 
total quantity of the various pulses produced in 
the country amounted to about 10 million tons^. 
Pulses, being seasonal crops,, are usually stored 
for periods varying from 6 to 12 months. During 
storage, the pulses are attacked by insects of the 
genus Bntchiis. These insects cause heavy 
damage to alm„ost all kinds of pulses. Besides 
affecting the market value and acceptability of the 
grains, infestation is also likely to affect the 
nutritive value and hygienic condition of the 
products^'^. In the present paper, the results of 
studies on the effect of insect infestation on some 
of the chemical constituents, hygienic quality 
and consumer acceptability of two common pulses, 
viz,y field bean {Dolichos lablab) and black gram 
{Phaseohis mungo) are reported. 
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Materials and Methods 

Field bean and black gram, free from infesta- 
tion, were obtained from the local market with- 
in a month after harvest. They were stored in 
'B-twiir jute bags (2'xl'). Each bag contained 
71b. of the individual pulses.. Infestation was 
introduced in the form of 120 eggs laid by^rz^- 
chiLs chinensis two days earlier on 100 grains of 
each pulse sample. The infested bags were kept 
in separate earthenware pots in insect-proof 
rooms maintained at a temperature of 85°F±5 
and a relative, humidity of 70-75 per cent. Insect- 
free samples of the pulses were also maintained 
under similar conditions. 

All estimations were, carried out on one pound 
lot of samples drawn from each bag at intervals 
of 2 months. 

Only the adult stages of the insects were taken 
into consideration in determining the insect 
population. Viability was’ determined by in- 
cubating a representative sample (10 g.) of the 
seeds on moist filter paper and counting the num- 
ber of seedlings at the end of 5 days. The insect 
fragment count of the samples was determined 
by the method of Harris et aP. 

The samples were cleaned on a 12 mesh sieve, 
ground in a laboratory mill to pass through a 50 
mesh sieve and the flour was used for chemical 
analysis. Nitrogen (both total and soluble in 
sodium chloride solution), fat acidity and thiamine 
were determined according to the methods used 
by Pingale et aP. Non-protein nitrogen was 
estimated by precipitating the proteins in the 
sodium chloride extract with trichloracetic acid. 
Uric acid was determined by the uricase method 
of Venkatrao et aP. For assessing the organo- 
leptic quality, the procedure described by Pingale 
et al? was followed. 
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EFFECT OF INSECT INFESTATION ON STORED FIELD BEAN AND BLACK GRAM 


Results and Discussion 

Loss in weight: Heavy losses were observed 
in the weight of both field bean and black gram 
as a result of insect attack. The loss was con- 
siderably more with the former. The results 
in Table I show that the beetles are prolific 
breeders of the pulses in store. As many as 11 
insect-exit holes were observed in some seeds of 
Dolichos lahlab. Therefore unless properly looked 
after, the seeds are liable to damage in a very short 
time. As this insect bores through the grain 
leaving the outer coat practically intact, the 
Weight/volume ratio gives a fair index of the 
degree of infestation as shown in Table I. A 
gradual decrease in the weight/volume ratio is 
observed as the infestation progresses. The 
viability of the grain is found to decrease with 
the progress of infestation. 

Hygienic conditions: Recent investigations 
have shown that uric acid, which is the main 
constituent of insect excreta, can serve as a good 
index of the unhygienic conditions in infested 
cereals, pulses and wheat fiour^’ ’’ From the 
data given in Table II it will be seen that 
uric acid can serve as a good index of insect filth 
in infested field bean and black gram also. Only 
traces of uric acid are found in uninfested samples 
of pulses. The uric acid content is seen to rise 
with the increase in the degree of infestation as 
revealed by the number of insect-exit holes, 
insect population and kernel damage. High 
values for the uric acid are obtained when the 
kernel damage in the samples show 6.0 per cent 
only. Very high quantities of uric acid are found 
in highly damaged pulses. Uric acid which is 
a measure of the insect excreta present in the 
grain due to the movement, feeding and breeding 
of insects appears, therefore, to be a better index 
of the unhygienic conditions in grain than kernel 
damage. 

Immature and dead insects present in the 
kernel also contribute to the unhygienic condition 
of the grains. When the grain is powdered the 
insects are ground into fragments. From the 
results in Table II it will be seen that insect 
fragments also are present in considerable 
amounts in samples containing high concentration 
of uric acid. Impurities due to insect activity, 


though not proportional to the degree of damage, 
show a gradual increase with the increase of 
infestation. 

Loss of nutrients: The results presented in 
Table III show slight increases in the moisture 
and total nitrogen content of the insect infested 
samples. The solubility of nitrogen in 3 per cent 
sodium chloride solution is found to increase as a 
result of infestation. But when allowance is made 
for the non-protein nitrogen in the salt extracts, 
a slight decrease in the solubility of proteins is 
noted. Similar observations have been reported 
in the case of other pulse proteins®. 

A gradual increase in the fat acidity is noticed 
with the progress of infestation. This is in 
conformity with earlier observations®. 

Earlier observations on insect damaged grains 
showed that infestation brings about a reduction 
in the thiamine content. In both the pulses 
studied here, a loss of the thiamine content was 
observed due to insect damage. 

Organoleptic quality : The pulse grains infested 
to varying degrees were cooked in water and 
offered to a panel of 6 judges for judging the 
organoleptic quality. The results are given 
in Table IV. 

The results show that as the infestation pro- 
gressed, the organoleptic acceptability of the 
pulses was adversely affected. 

Summary 

Field bean {Dolichos lablab) and black gram 
{Phaseolus mungo) were infested with the Bruchus 
species of insects. The physical and chemical 
changes occurring in the grain were followed at 
intervals as the infestation progressed. The 
results showed that considerable loss in viability 
and weight of the pulses occurred as the infesta- 
tion progressed. The uric acid content which is 
an index of -the unhygienic conditions due to the 
presence of insect excreta, steadily increased as 
the infestation progressed. An increase in fat 
acidity and non-protein nitrogen and a decrease in 
the thiamine content were observed in the in- 
fested pulses. Pulses infestedfor a periodgreater 
than 2 months were not acceptable to the con- 
sumers. 
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Table I. Insect population and the extent of loss in the weight and viability of stored field bean and black gram 







Field bean 

Black gram 

Particulars 

Control (insect-free) stored' 
for (months) 

Infested at the end 
of (months) 

Control (insect-free) stored 
for (months) 

Infested at the end 
of (months) 



2 

4 

6 

2 

1 4 

I ^ * 

0 

2 

4 

6 

2 1 

4 

! 6 

Loss in wt. (%) ... 

... 

... 

... 

... 

0.5 

15.3 

40.3 

... 

... 

... 

... 

4.6 

8.3 

25.2 

Wt. /volume ratio 
g./cc.... 

0.80 

0.80 

0.80 

0.80 

0.796 

0.678 

0.478 

0.848 

0.848 

0.848 

0.848 

0.809 

0.778 

0.634 

Insect population 
per 500 g. 

... 

... 

... 

... 

245 

1,580 

3,680 

... 

... 

... 

... 

427 

936 

2,350 

Kernel damage%... 


... 


... 

6.1 

62.0 

94.0 

... 

... 

... 

... 

6.7 

15.2 

45.4 

Viability% 

100 

100 

100 

100 ! 

80 

25 

... 

100 

100 

100 

100 

75 

52 

24 

Table II. The effect of infestation by Bruchus species on the hygienic conditions of stored field bean and black gram 

Insect fragments 
per 100 g. of grain 

... 

... 

... 

1 

1 

890 

6,970 

12,000 

... 


... 


147 

2,320 

6,231 

Impurities (g.) per 

1 lb. of grain.... 

... 

... 

... 

... 

1.1 

2.6 

3.3 

... 

... 


... 

‘ 0.9 

2.3 

3.7 

Total number of 
holes present in 
100 g. of the 
sample,... 




I 

149 

■ 

1,691 

4,263 





i 

313 

568 

1,645 

Uric acid, mg/100 g. 

... 

... 

... 

... 

103- 

1,912 

5,117 

0.3 

0.3 

0.3 

0.3 

389 

664 

2,790 


Table III. Effects produced by Bruchus chinensis on the chemical composition of field bean and black gram 


j 

Moisture% 

I 

10.8 

10.9 

11.0 

11.0 

n.i 

11.9 

12.8 

10.8 

10.9 

10.9 

10.9 

10.9 

11.6 

1 

12.6 

1 

Total nitrogen % 

3.39 

3.4 

3.4 

3.48 

3.42 

3.63 

3 75 

3.68 

3.72 

3.75 

3.77 

3.80 

3.89 

4.02 


Nitrogen soluble in 
3%NaCl 
(a) total % 

1.8 

1.75 

1.65 

1.50 

1.76 

2.00 

2.12 

1.6 

1.58 

1.52 

1.48 

1.70 

1.83 

1.99 


(b) Non-protein 
nitrogen % 

0.28 

0.31 

0.34 

0,36 

0.41 

0.85 

1.10 

0.27 

0.29 

0.32 

0.33 

1 0.40 

0.61 

1 0.87 


(c) Protein nitro- 
gen % (by 
diff.) 

1,52 

1.44 

1.31 

1.14 

1.35 

1.15 

[ 

1.02 

1.33 

1.29 

1.20 

1.15 

1.3 

1.22 

1.12 


Fat acidity (mg. of 
KOH required to 
neutralise free 
fatty acids from 
100 'g. of grain) 

29.0 

35.0 

42.0 

48.0 

80.8 

203 

229 

40.0 

43.5 

45.0 

51.9 

65.7 

90.4 

95.0 


Thiamine (/^g/lOOg) 

450 

420 

405 

392 

356 

310 

285 

426 

412 1 

395 

366 

396 

345 

296 
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UTILIZATION OF APPLE POMACE 


Table IV. Effect of infestation hy Bnichtis chinensis on the organoleptic quality of field bean and black gram 


Commodity 

Period of 
infestation 
(months) 

Kernel 

damage 

% 

Organoleptic quality of cooked product 

Taste 

Smell 

Overall 

acceptability 

Field bean 

0 

0 

Normal 

Normal 

Acceptable 

,, 

2 

6.1 

Normal 

Normal 

Acceptable 

„ 

4 

62.0 

Slightly bitter 

Strong off-flavour 

Not acceptable 

j j • » « 

6 

94.0 

Slightly bitter 

Very strong off-flavour 

Not acceptable 

Black gram 

0 

0 

Normal 

Normal 

Acceptable 

,, ... 

2 

6.7 

Normal 

Normal 

Acceptable 

,, ... 

4 

15.2 

Slightly bitter 

Slight off-flavour 

Not acceptable 

... j 

6 

45.4 

Slightly bitter 

Strong off-flavour 

Not acceptable 
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UTILIZATION OF APPLE POMACE 
By D. S. JoHAR, G. V. Krishnamurthy and B. S. Bhatia 

(Central Food Technological Research Institute, Mysore) 


A large quantity of apple pomace is left over 
after the preparation of juice and is generally 
wasted in this country. In other countries, it is 
utilized for the preparation of cattle feed, pectin 
and insect bait^. The present paper embodies 
a brief account of the experimental work done 
at the Ramgarh Fruit Processing factory under 
the Directorate of Fruit Utilization, U.P. on 
the preparation of cider, beer, soft drink, vinegar, 
pectin extract and pectin from the apple pomace. 

Experimental 

The apple pomace and juice from Ramgarh 
factory were carried to Soil Chemists’ Laboratory 


at Chaubattia for experimental work. The 
pomace was obtained by pressing the minced 
fruit from the mixed varieties of Newton Pippin, 
Stirmer Pippin- and Buckingam in a hydraulic 
press. For preservation 300 p.p.m. of SOg was 
added as potassium .metabisulphite. Pomace 
processed the previous day was used for experi- 
mental work the following day. Apple juice- 
heated to 185° F for 30-45 seconds and preserved 
with 100 p.p.m. SOg was stored in carboys. 
Pomace extract was prepared by adding five times 
the weight of water, boiling for ^30 minutes and 
pressing in a hydraulic press. 
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Composition of Pomace : 

Proximate and mineral composition of pomace 
containing 76.74 per cent moisture as determined 
by A.O.A.C. m.ethods is given below: 


Moisture-free basis Per cent 

Total ash ... ... ... 1.65 

Crude protein (N X 6.25) ... 3.99 

Nitrogen free extract ... 76.41 

Ether extract ... ... 1.71 

Crude- fibre .. ... 16.16 

Total sugar (as invert) ... 17.35 

Acidity (as malic) ... ... 2.39 

Pectin ... ... ... 16,95 

Phosphorus ... ... 113 mg. 

Iron ... ... ... 70 ,, 

Calcium oxide ... ... 123 ,, 


Preparation of Products : 

{a) Cider : Two batches of cider were prepared 
using (i) pom.ace extract and (ii) mixture of apple 
juice and pom.ace extract in equal quantities. 
The Brix and acidity of pomace extract were 
raised to 12 and 0.5 per cent respectively by the 
addition of sugar and citric acid, from an initial 
Brix of 4 and acidity about 0.15 per cent as malic 
acid. The same sugar/acid ratio was maintained 
in the mixture of apple juice and extract. Both 
batches were fermented for 7-10 days using pure 
yeast cultures of Saccharomyces mellis and 
Saccharomyces Cerevicea var. Ellipsoideiis 
gandy. After the end of fermentation the liquors 
were clarified with a filter pressuring a filteraid. 
The clarified liquor was bottled and pasteurised 
at 185-190° F for 15 minutes. When examined 
organoleptically both ciders were found to be 
acceptable. The flavour was ranked superior 
when apple juice was added. ' Further improve- 
ments could be made by carbonating the drinks. 
The cider from, the second batch had the follow- 
ing composition 3.5-4 per cent alcohol, 0.49 per 
cent acidity (Malic), 4° Brix and 3.7 pH. 

{b) Beer: As in the case of cider, the two batch- 
es were prepared, i.e., with and without added 
apple juice. Method of preparation was the 
sam.e except for the addition of extract of hops 
to the fermenting liquor. Bottling procedure 
was the same as for cider. Both batches were 
found to be equally acceptable’. 

(c) Soft drink: The Brix of pomace extract 
was raised to 12 with sugar and acidity to 0.4 


per cent with citric acid. The liquid after 
pasteurization was bottled, carbonated and forti- 
fied with Vitamin C. The product was highly 
acceptable with respect to taste, flavour and sugar/ 
acid blend. 

(d) Vinegar: Vinegar was prepared from the 
pom.ace extract by the usual two-stage m.ethod of 
alcoholic and acetic acid fermentation. The 
finished product was filtered, 50 p.p.m. SO^ and 
trace of caramel colour added, bottled and pas- 
teurized at 175° F for 20 minutes. The product 
had a fruity aroma and was highly acceptable. 

{e) Pectin extract: The pom.ace was leached 
in hot water for an hour to remove sugars and after 
adding five times the weight of water and 1.25 
per cent citric acid to the pressed pomace, it was 
boiled for half-an-hour, strained through mull 
cloth, cooled and left overnight with 700 p.p.m. 
of added SO^. Next day the clear liquid was 
decanted off and filled in bottles or carboys. 
Ten lb. of this extract could set about 15 lb. of 
sugar after the addition of 0.5 to 0.6 per cent 
citric acid to give a well set jelly. 

(/) Pectin: Pomace left over after the utiliza- 
tion of pomace extract for cider, beer, vinegar or 
soft drink was used for the preparation of solid 
pectin. The pomace was extracted four times 
with 0.02N boiling HCl (ph 2.8 to 3.0) using li, 
1, 1 and 1 times the extractant respectively with an 
extraction period of 30 minutes each. After 
each extraction the liquid was pressed through a 
hydraulic press and cooled immediately. The 
combined extracts were adjusted to pFI 4 with 
ammonia, clarified by decanting after leaving 
overnight with 200 p.p.m. added SOg and precipi- 
tated with IM aluminium, chloride solution. 
The aluminium pectinate precipitate was separat- 
ed over cloth, dried at 55-60° C for about 5-6 
hours in a cross-flow hot air drier and purified 
by two washings with acidified alcohol of about 
60 per cent strength, one washing with 60 per cent 
alcohol and finally with 95 per cent alcohol. 
Finally it was dried in a cross flow cabinet drier 
at about 55° C for about 2 hours. In three 
batches prepared, yield of pectin varied from 2.53 
per cent to 3.39 per cent on fresh pomace basis. 
Jelly grade was 280, methoxyl content (moisture 




FOOD SCIENeE— MARCH, 1960 - 


2 


84 supplementary value of composite protein foods containing a blend of cocoanut meal, etc. 


and asli-free basis) 8-9 per cent, ash 1. 5-2.5 
per cent and moisture 8-10 per cent. Thus 
its quality compared favourably with apple 
pectins being imported into this country at 
present. 

All the products prepared above retained 
their quality when examined after a storage 
period of 6 months at a room temperature of 
24-30°C. 

Conclusions 

Apple pomace left over in the apple juice 
factories which is generally a waste material has 
been utilized successfully in the preparation of 
good quality products like cider, beer, softdrink, 
vinegar, pectin extract and pectin. In case of 
cider, addition of equal quantity of pure juice to 
the pomace extract before fermentation improves 
the flavour of the finished product. The products 
have been found to retain their quality after a 
storage period of 6 m.onths at a room temperature 


of 24-30°C. Determination of proximate and 
mineral composition of pomace shows that it is 
a rich source of pectin and sugars. It has been 
shown to have good commercial prospects for the 
preparation of above mentioned products. 
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SUPPLEMENTARY VALUE OF COMPOSITE PROTEIN FOODS CONTAINING A BLEND 
OF COCOANUT MEAL, GROUNDNUT FLOUR AND BENGAL GRAM 

TO POOR RICE DIET 


During recent years considerable interest has 
been evinced in many countries on the utilisation 
of available protein-rich foods for supplementing 
human diets^’ The most important source of 
plant proteins available in India, ‘are the various 
edible oilseed meals and legumes^. Studies on 
the utilisation of groundnut, sesame, soyabean 
and Bengal gram flours in the preparation of 
composite protein foods have been reported 
from this laboratory^' As cocoanut meal is 
available in large quantities as a by-product of 
the oil industries in certain parts of India, viz,, 
Kerala, it was considered desirable to study the 
possibility of using specially prepared cocoanut 
meal along with other protein-rich foods for the 
preparation of composite protein foods. 


In a previous communication^ from this labo- 
ratory the nutritive value of the proteins of a 
protein food based on a blend of cocoanut meal, 
groundnut flour and Bengal gram flour has been 
reported. In the present commuinication the 
results of studies on the supplementary value to 
poor rice diet of cocoanut meal and two protein 
foods containing cocoanut meal, low fat groundnut 
flour and Bengal gram flour in different propor- 
tions and fortified with calcium phosphate and 
vitamins are reported. 

The samples of groundnut flour and Bengal- 
gram flour used in the present studies were 
prepared according to methods described by 
Subrahmanyan et al^. The edible quality cocoa- 
nut meal used in this investigation was the same 
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The supplementary value of the two protein 
foods as compared with that of cocoanut meal at 
12.5 per cent level to poor rice diet was deter- 
mined by rat growth method. The composition 
of experimental diets used in this investigation 
was the same as that described by Kuppuswamy 
et al^ Four groups of freshly weaned rats, eleven 
in each group (6 males and 5 females) weighing 
between 3 9 to 48 g. and distributed equally accord- 
ing to weight and litter mates were fed poor rice 
diet and the same diet in which 12.5 per cent of 
rice was replaced by one of the two protein foods 
or cocoanut meal. Weighed amounts of diet 
were taken in feeding cups, cooked in three times 
the weight of water for 10 minutes by steaming 
and fed to animals. Records of daily food intake 
and weekly gain in body weight of the rats 
were maintained. The results are given in 
Table III. 


as that described by Krishnamurthy et aL^ 
Two compositions of protein foods were prepared 
by mixing low fat groundnut flour, cocoanut meal 
and Bengal gram flour in different proportions as 
shown in Table I. The two protein foods were 
fortified with vitamins A, D, thiamine and ribo- 
flavin and calcium phosphate. The chemical 
composition of the composite protein foods and 
cocoanut meal determined according to A.O.A.C. 
methods^ is given in Table 11. 


Table I. Composition of composite protein foods 


Ingredient 

Protein 
food I 

(g) 

Protein 
food II 

(g) 

Low fat groundnut flour 

48 

38 

Cocoanut meal ... ... ... 

/ 25 

40 

Bengal gram flour ... 

25 

20 

Calcium phosphate ... 

1 

1 

'^^Vitamin A and D premix ... 

1 

1 

fVitamin B complex premix 

1 

1 


* 3,000 I.U. of vitamin A and 300 I.U. of vitamin D in 
1 g. of low fat groundnut flour. 

f 0.8 mg. of thiamine and 3.0 mg. of riboflavin in 1 g. of 
low fat groundnut flour. 


Table II. The chemical composition of cocoanut meal and 
composite protein foods containing cocoanut meal^ 
groundnut flour and Bengal gram flour 


Constituent 

Cocoanut 

meal 

Protein 
food I 

Protein 
food II 

Moisture% 

9.2 

8.8 

9.7 

Protein% (N X 6.25) 

20.2 

36.5 

33.3 

Ether extractives% 

9.5 

7.6 

8.3 

Crude fibre% 

9.9 

3.0 

4.4 

Ash% 

5.0 

4.7 

4.5 

Carbohydrates% (by diff.) ... 

46.2 

39.4 

39.8 

Phosphorus Cmg)% 

443 

649 

645 

Calcium (mg)% 

28 

477 

467 

Vitamin A(I.U.)% 


3,000 

3,000 

,, . D(I.U.)% 

•Thiamine (mg)% 


300 

300 

0.*12 

• 1.42 

1.44 

.Riboflavin (mg) % 

0.06 

3.11 

3.09 


The results indicate that cocoanut meal when 
incorporated at 12.5 per cent level increased the 
growth promoting value of poor rice diet. This 
finding is in accordance with that of earlier 
workers.*^ The increase in growth rate may be 
due to the mutual supplementation of cocoanut 
proteins with that of rice proteins. The two 
protein foods when incorporated at 12.5 per cent 
level in the diet produced a marked increase in 
the growth rate of rats. This may be due to (1) 
the mutual supplementation between rice proteins 
and those of protein foods and (2) the supplemen- 
tary effect of the calcium present in the protein 
foods. It may be concluded from the results 
obtained in this investigation that composite 
protein foods based on' blends of cocoanut meal, 
groundnut flour and Bengal gram flour and forti- 
fied with calcium phosphate and vitamins will 
form a good supplem,ent to poor diets consumed 
by vast majority of people in regions where cocoa- 
nut meal is available in large amounts. 


Central Food Technological 
..Research Institute, Mysore. 
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Table III. Supplemintary value of cofuposlte protein foods as compared zeith cocoaziut meal to poor rice diet 

(Duration of experiment : S weeks) 


Group 

No.^ 

Dietf 

Average initial 
"t. (g) 

Average daily 
food intake 
(dry wt.) (g) 

Average weekly i Results of tests of 
increase in wt. (g) j significance 

A. 

Poor rice diet 

41.4 

8.8 

4.73. 

1 

1 A- 

-^B Sig. at 

0.1% 

B. 

Poor rice diet fcocoanut meal 




' A- 

--c „ 

0.1% 


(i2.5v;,) 

41.4 

s.s 

7.30 

-?-0.41 A" 

'-D „ 

0.1% 









C. 

Poor rice diet 4- Protein 




f d.f.) ; B- 

-c „ 

0.1% 


food I (K.S^^o) 

41.8 

10.9 

14.32 

: B- 

-D „ 

0.1% 

D. 

Poor rice diet 4- Protein 


1 






food II (12.5%) 

41.8 

lO.S 

13.59^ 

c- 

-^D „ 

N.S. 


Each group contained 6 males and 5 females. 

f Rice in poor rice diet was replaced at 12.5% level by cocoanut meal, protein food I and protein food II for 
groups B, C, and D respectively. 
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STUDIES ON THE NUTRITUT) VALUE OF COMPOSITE PROTEIN FOODS BASED ON 
BLENDS OF GROUNDNUT, SOYABEAN AND SESAME FLOURS 


It is now generally recognised that protein 
malnutrition is widely prevalent among children 
belonging to the low income groups of the popu- 
lation in India and several Asian, African and 
Latin American countries^‘~. The most important 
sources of plant proteins available in the above 
countries are oilseeds and oilseed meals and le- 
iTumes^'^. Among the oilseed meals groundnut 
and soyabean meals are available in large quanti- 
ties while sesame, cocoanut and cottonseed flours 
are available only to a limited exteni. Among the 
legumes, the most important are Bengal gram 
{Cicer arieiium) and various other t}'pes of grams 
and beans^'^". In previous papers from this 
laboratorv Subrahmanyan and his coworkers^'" 
reported that a multipurpose food prepared from 
a blend of low fat groundnut flour (75 parts) and 
Bengal gram flour (25 parts) and fortified with 


certain wtamins and calcium phosphate formed a 
good supplement to poor Indian diets. In the 
present investigation, the nutritive value of 
composite protein foods based on blends of 
groundnut, soyabean and sesame flours has been 
studied. 

The samples of low fat groundnux flour and 
sesame flour used in the present study were 
prepared according to the method described by 
Subrahmanyan et al.'^ Soyabean flour was pre- 
pared as follows: Soyabean dhal was soaked 
in water for one minute and the excess water 
was drained off. The material was left for an 
hour so that the adhering water was absorbed by 
the dhal. The wet material was steamed at 10 lb. 
pressure for 30 minutes to inactivate the tryptic 
inhibitor present. The processed material was 
dried in a current of hot air (45V50X) and then 
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powdered to pass through a 40 mesh sieve. 
Two compositions of protein foods were prepared 
by blending the different ingredients in the pro- 
portions shown in Table L The chemical 
composition of the composite protein foods, 
determined according to the methods of the 
Association of Official Agricultural Chemists® is 
given in Table 11. 


87 

weeks on. synthetic diets containing 10 per cent 
of protein from the protein foods or skim milk 
powder respectively. Records of food consump- 
tion and weekly increase in the body weight of 
rats were maintained. Data regarding the PER 
of the proteins of the protein foods as compared 
with that of skim milk powder proteins are pre- 
sented in Table III. 


Table I. Composition of composite protein foods 


Constituent 

Protein 
food I 
(g) 

Protein 
food II 
(g) 

Low fat groundnut flour 

48 

48 

Processed soya flour 

50 

30 

Low fat sesame flour 


20 

Calcium phosphate 

"i 

1 

Vitamin A & D premix* 

1 

1 

Vitamin B premixf .• ... 1 

i 

1 1 

1 

1 


^ 3000 I.U. of vitamin A and 300 I.U. of vitamin D 
in 1 g, of low fat groundnut flour. 


t 0.8 mg. of thiamine and 3.0 mg. of riboflavin in 1 g. 
of low fat groundnut flour. 


Table II. Chemical composition of different cotnposite 
protein foods and skim milkpoicder {values per 100 g) 


Constituent 

: Composite pro- 
1 tein foods 

Skim 

milk 

powder* 

I 

II 

Moisture (g) 

8.0 

8.2 

4.1 

Protein (Nx6.25 g) 

47.2 

45.9 

36.0 

Ether extractives (g) ... ‘ 

14.5 

12.9 

1.0 

Ash (g) ... ... ... j 

5.7 

6.1 

6.8 

Carbohydrates (g) (by diff.)... 

24.6 

26.9 

1 52.1 

Calcium (g) 

0.664 

1.132 

1.257 

Phosphorus (g) 

0.732 

0.757 

1.01 

Thiamine (mg) 

1.78 

1.8 

1.2 

Riboflavin (mg) 

3.3 

3.25 

4.4 

Vitamin A (LIT.) ... 

3,000 

3,000 

3,000 

Vitamin D (I.U.) ... 

300 

300 

300 


* Skim milk powder was fortified with vitamins A and D. 


Protein efficiency ratios 

The protein efficiency ratios (PER) of the 
proteins of different foods as compared to that of 
skim milk powder proteins, were determined by 
the rat grov^h method of Osborne, Mendel and 
Ferry^. Three groups of freshly weaned rats 
(12 in each group weighing between 40-50 g. 
and distributed equally according . to sex, litter 
and body weight) were fed for a period of 8 


Table III. Protein efficiency ratio of the proteins 
of composite protein foods as compared to skim 
milk poicder proteins 

(Protein level in the diet ; 10%) 


d 



Protein efficiency 
ratio 

Group k 

Source of -protein 

Average 
tial bo 
wt. (g) 

4 weeks 

8 weeks 

A 

Protein food I ... 

39.2 

2.46 V ^ 

2.07\ _ 

2.71 ' 

B 

C 

„ „ 11 - , 

Skim milk powder ... j 

i 

38.9 

39.0 

2.72 [ 2 
3.46/ "" 


Results of test of significance 

A/-^B significant at not significant 5% level 
A--C „ „ 0.1% level 0.1% level 

B^C ,, „ 0.1% level 0.1% level 


* Each group contained 6 males and 6 females. 

Overall nutritive value of protein foods 
The overall nutritive value of the protein foods 
as compared with that of skim milk powder was 
determined by the rat grovlii method. The 
protein foods and skim milk powder formed the 
sole source of proteins, minerals and vitamins 
in the diet. The protein content of the diets was 
16 per cent and the diet containing skim milk 
powder was fortified with vitamins A and D to 
the same extent as the protein food diets. Three 
groups of freshly tveaned rats (14 in each group 
tveighing between 40 and 50 g. distributed 
equally according to sex, litter and body weight), 
were fed on the experimental diets for a period 
of 8 w'eeks. Records of food intake and increase 
in bodv weight of the animals were m.aintained. 
The results are given in Table R . 
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Table IV. Average zeeekly grozeth of rats fed on diet 
containing protein foods or skim milk pozoder 
(Duration of the experiment : 8 weeks) 

(Protein content of the diet : 16%) 


1 Group No. 

Source of protein 

Average ini- 
tial body wt. 
of rats (g) 

Average 
daily food 
intake on 
dry basis 
(g) 

Average 
weekly 
gain in 
body wt. 
(g) 

A 

Protein food I 

49.8 

9.5 

13.7] 

1 

B 

„ „ II 

49.4 

9.1 

16.7 

j +lS 

C 

Skim milk powder 

49.6 

9.0 

15.8) 



Results of tests of significance: 

A ^ B significant at 5% level 
' A C ,, ,, Not significant 



* Each group contained 7 males and 7 females. 


The results in Table III show that the PER 
in an 8 week period of the two protein foods were 
2.07 and 2.30 as compared with a value of 2.71 
obtained for skim milk proteins. These values 
are higher than the PER of the proteins of Indian 
multipurpose food (1.4) based on a blend of 
groundnut and Bengal gram flours reported 
earlier®. Table IV gives the mean weekly gain 
in weight of rats on diets on which the two protein 
foods formed the sole source of protein, vitamins 
and minerals. The results show that the diets 
containing 16 per cent protein from the protein 


foods were as effective as skim milk powder diet 
in promoting growth in rats. Further investi- 
gations on the supplementary value of the protein 
foods to the diets of children will be undertaken 
shortly. 

We are thankful to Mr A. N. Sankaran and 
Miss K. Indiramma for the statistical analysis of 
results. 

K. KniSHNAMimTHY 
T. N. Ramaicrishnan 
R. Rajagopalan 

M. SWAMINATHAN 

V. Subrahmanyan 
REFERENCES 

1. Autret, M. and Behar, M., Syndrome Policarenical 

infantil {Kzoashiorkor) and its prevention in Central 
America^ F.A.O. Nutritional studies, No. 13. Rome, 

1954. 

2. Trowell, H. C., Davies, J. N. P. and Dean, R. F. A., 

Kzoashiorkor^ London, 1954. 

3. Dean, R. F. A., Plant proteins in child feeding y Medical 

Research Council Special Report Series No. 279., 
H.M.S.O., London, 1953. 

4. Autret, M. and van Veen, A. G., Amer J. Clin. Nutr.y 

1955, 3, 234. 

5. Subrahmanyan, V., Rama Rao, G., Kuppuswamy, S., 

Narayana Rao, M. and Swaminathan, M., Food Sci.y 
1957, 6, 76. 

6. Kuppuswamy, S., Kantha Joseph, Narayana Rao, M., 

Rama Rao, G., Sankaran, A. N., Swaminathan, M. 
and Subrahmanyan, V., Food Sci.y 1957, 6, 86. 

7. Kuppuswamy, S., Kantha Joseph, Narayana Rao, M., 

Rama Rao, G., Sanl^aran, A. N., Swaminathan, 
M. and Subrahmanyan, V., Food Sci.y 1957, 6, 84. 

8. Association of Official Agricultural Chemists, Official 

Methods of Anaylsisy A.O.A.C., Washington, 7th 
Ed., 1950. 

9. Osborne, T. B., Mendel, L. B. and Ferry, N. L., 

J. biol. Chem.y 1919, 37, 223. 


Central Food Technological 
Research Institute, Mysore. 


i^iiiii 

I GhewePs favourite 1 

f 


t 

I Manufacturers: M. K. Krishna Chetty, Post Box No. 106 , Coimbatore | 



FOOD .SCIENCaSr-MARCH^ 1960 


REVIEW SECTION 


RECENT PROGRESS IN PROPHYLACTIC TREATMENTS FOR PEST CONTROL 
IN STORED FOODSTUFFS IN INDIA 

By S; K. Majumder and M. Muthu 

{Central Food Technological Research InstitutCy Mysore) 


The earliest preventive treatment for the 
control of pests in food grains in the Orient was 
the empirical use of road dust, plant ashes and 
sand. This type of treatment was desired not 
only for killing of the initial population but also 
for preventing further cross infestation. The next 
category in the earlier prophylactic processes 
probably includes the principle of hermetic 
storage of grains in the underground pits, 
khattis and innumerable types of such structures. 
The other category in the earliest emperical 
prophylactic methods for the storage of grains 
was the use of solar energy for bringing the mois- 
ture content of the grains to levels inimical to 
insect growth. The application of inorganic 
salts and an array of chemicals like mercury, 
sulphur, wood distillation products was in vogue 
in the past. The mixing of dried plant parts 
of supposedly insecticidal nature and also the 
use of plant oils such as clove oil, neem oil etc., 
are still in vogue in many parts of the country. 

The scientific studies on the problems con- 
nected with the control of insect pests of stored 
food grains have been started only two decades 
back. Considerable amount of literature has 
accumulated on the subject which will be reviewed 
in this paper with special reference to the subject 
of -prophylaxis’ for storage of foodgrains and 
their products. 

Studies on inert Dusts 

Narasimhan and Murthy^ reported that burnt 
husk of paddy passed through 100 mesh resulted 
in an insecticidal dust. The efficacy of the 
powder was found to be as good as quartz, 
felspar, corundum and other minerals. It is 
recommended for use at the rate of 1 per cent of 
the dust to the total weight of the grain^. Iyengar^ 
in a critical study on the inert dusts remarked 
that the paddy husk ash contained 95 per cent 
silica in free state, a figure closely agreeing to 
that of quartz. According to Fairhall^ silicosis 
is caused by free silica and not by silica in the 
combined state such as silicates. 
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The different types of inert dusts which are 
mixed with the grains for their storage have been 
discussed by Pruthi and Singh'^. Chatterjee® 
studied the effects of some inert dusts on Tro- 
goderma granaritim (Everts). 

Recently Majumder et aV have screened through 
saw dusts, inorganic chemicals, clays, silica gel, 
charcoal, coal dust, decolourising earths, and 
activated charcoal. They found that all the dust 
particles passing through 300 mesh were more or 
less insecticidal in effect. They have reported 
that the insecticidal effects were proportional 
to the degree of activation of decolourising clays 
and activated gas absorbing carbons. They 
have demonstrated that by giving the zinc 
chloride activation treatment to' charcoal and acid 
activation treatment to kaolinic earth the insecti- 
cidal properties of the parent materials could be 
enhanced considerably which was proportional to 
the decolourising power and gas absorbing 
capacity. 

Studies on Insect Proofing of Containers 

Apart from mixing inert dusts in the cereals pul- 
ses, potatoes, onion, garlic, turmeric, ginger, etc., 
the insecticidal dusts of DDT and BHC have 
been used extensively in India for their storage. 
Although, these insecticidal dusts are effective in 
controlling pests, their use should not be per- 
mitted for direct mixing with foodstuffs for 
storage unless the chronic and acute toxicity 
hazards to consumers of these treated articles are 
totally eliminated. For seed storage, direct 
mixing of pesticides, as a prophylactic measure is 
practiced extensively in India. 

The prophylactic use of residual pesticides was 
initiated in the occidental countries along with 
the advent of the synthesis of organic insecticides 
in the moth proofing of fabrics and insect 
proofing of leather®’®. Parkin^®, Butterfield 
et al?^ and Atkins and Greer^^, studied the 
effects of impregnating jute bags with DDT 
for storing grains. But, it was found unsuit- 
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of pesticide contamination at the effective levels 
ol the insecticide. A considerable amount of 
data on the effects of impregnating jute sacking 
with DDT and BHC on the control of stored 
grain pests have been collected by Misra^^, 
Haq et al}^, Dixit et and also reported in 
various reports^^'^^ of the Technical Development 
Laboratory, Kanpur. Ranganathan et have 
made an interesting observation on the synergistic 
action of methyl anthraquinone on the action 
of DDT. Pingale"^ also reported about the 
synergistic effect of sesame oil on the insecticidal 
activities of Lindane. The Indian Jute Mills 
Association Research Institute (IJhlARI) has 
been engaged on the technological aspects of 
insect-proofing of sacking materials, such as the 
introduction of insecticidal chemicals in the 
batching emulsion and subsequent processing 
of the jute slivers into sacking weft, since 1947‘". 
The IJMARI completed the preliminary trials 
of the insect-proofing process for introducing 
the treatment under jute mill conditions and 
reported in the 1959 report''^ Pingale^‘^ observ- 
ed that Lindane (99.2 per cent BHC) was the 
most suitable insecticide for impregnating jute 
bags for rendering them insect-proof. Majum- 
der and Pingale”^ studied the physico-chemical 
aspects of impregnating jute bags with Lindane 
in oil-in-water type emulsion. Jute fabric, 
B-twill type, exhibited considerable affiniiy for 
Lindane in oil-in-water emulsion and the pre- 
ferential absorption of the insecticide by the bags 
in progressive dipping of bags in an emulsion 
bath resulted in the depletion of the concentration 
of Lindane from the dispersed phase. As a 
result of this phenomenon, the first few bags in 
the serial dipping absorbed maximum quantities 
of the insecticides and the subsequent bags in 
the serial dipping in the same bath received 
inadequate levels of insecticidal impregnation. 

Alajumder and Pingale^% further studied the 
effects of presoaking of the B-twill fabric, mor- 
danting with aluminium sulphate prior to dipping 
in Lindane emulsion hath and increasing the 
viscosity of continuous phase of the emulsion on 
the relative affinity for Lindane. Although agar 
was found to reduce the preferential absorp- 
tion of Lindane by the fabric, the activity of 
insecticide was also reduced. 


Pingale and Majumder'^, while screening 
through the residual chlorinated hydrocarbon 
insecticides- (DDT, BHC, Lindane, Aldrin and 
Dieldrin) observed that the Lindane and Dieldrin 
combination was hawng the highest insecticidal 
activity on the stored grain pests Sitophilus 
ory^^ae (L), Tribolium castaneum (Hub), Laeihe- 
ticus oryzae (Wat.). Stegobium paniceum (L), 
Araeceriis fasciciilaius (Deg.), Rhizopertha domini- 
ca (F.), Trogoderma granaria (Ev), and Ephestia 
cautella (Wlk). They reported that 35 mg. of 
Lindane and 35 mg. of Dieldrin per square foot 
of B-twill fabric could give adequate protection 
of wheat, rice, groundnut and dried tapioca 
chips from insect pests for a period of one year. 
Majumder’"'"^ studied the water uptake of dif- 
ferent types of fabrics A-tivill, B-twill D.W., 
Hessian and other sackings and reported about 
the optimum water and emulsion concentrate ratio 
for insect proofing different types of fabrics. 

Misra^^ reported that complete control of 
insect infestation was not possible by treatment 
of sacking alone. Muthu and Pingale*® used 
ethylene dichloride-carbon tetrachloride (3:1) 
mixture, acrylonitrile, carbon tetrachloride, ethy- 
lene dibromide by injecting these fumigants in 
individual insect-proofed bags containing grain. 
Murthy et used methyl bromide fumigation 
of packaged walnut in insecticide-treated crates 
with good results. However, the water dispersible 
emulsion used for insect-proofing of the crates 
was found to have undesirable effects due to the 
increase in moisture, in the timber of crates on 
large-scale application. 

Majumder and Krishna Rao^‘' have deve- 
loped an oil based formulation of Lindane to 
spray directly on the bag stack surface as a pro- 
phylactic measure. Similar formulation contain- 
ing high boiling petroleum fraction, batching oil, 
linseed oil and groundnut oil as carriers for 
Lindane and Dieldrin has been developed for 
.spraying on gunny cloth, which has been utilized 
for covering bag stacks to prevent cross infestation. 
Excellent results have been obtained by the use 
of this prophylactic gunny cloth in combination 
with fumigation with a mdxture of EDB and MB. 
There was no contamination through B-twill 
fabric if the oil based formulation having at 
least a viscosity of 145, sec. Redwood No. 1 at 
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25^C, was sprayed with a swirl type low volume 
nozzle at a pressure of 35 Ib./sq. in. The degrees 
of contamination through various fabrics have 
been investigated, of the oilbased spray of Lindane 
and Lindane/Dieldrin. The results showed that 
the contamination hazard to the grain was onlv 
hypothetical in fabric having about 5 per cent 
weave-clearance. No contamination could be 
detected in the filter paper placed below the 
fabrics. In D.W. and in fabrics having 26-30 
per cent weave clearances contamination levels 
in grains were much below permissible limits. 
Lindane estimated from, the filter paper placed 
below the sprayed surface of fabrics indicated 
that the contamination of grains was below 0.2 
p.p.m. in case of fabrics having 30 per cent 
weave clearance when. sampled immediately after 
the spraying. 

Recent experiments^^ at the Central Food 
Technological Research Institute, Mysore, have 
indicated the possibility of using activated clays, 
charcoals, silicagel dusts not only to maintain 
absorption and desorption equilibria of low boiling 
fumigants but also to exert direct insecticidal 
effects on the external surfaces of the grain bag 
stacks. The prophylactic actions of these active 
dusts in conduction with fumigation with the 
efficient combination of fumigants containing 
chloropicrin, ethylene dibromide and methyl- 
bromide have pelded excellent results in labora- 
tory scale storage of grains in experimental bags. 

Studies on Fumigants 

No prophylactic treatment will be effective 
until the materials stored inside the containers 
are free from initial infestation. The curative 
treatments like the fumigation and heat steri- 
lization assume importance for enhancing the 
effects of prophylactic measures. Since mixing 
of inert dusts and active insecticidal powders 
offers difficult technological problems connected 
with mixing of solids with solids, in a scale 
as large as the size of har^’est, thrashing and 
other practices of grain processing, the application 
of fumigants is becoming increasingly adaptable 
to conditions of grain storage, processing, trans- 
port and handling in India. The recent trend 
of research in the field is revdewed in the present 


article on the context of evolving prophylactic 
treatments for pest' control on stored foodstuffs. 

Although the use of smoke and burning of 
sulphur for the control of insect pests in godowns 
are centur}" old practices, the research in this 
field is of ver}" recent origin in India. Coyne^% 
Pruthi and Singh^^, Sontaka}*^ and Krishnamurthy 
and Seshagiri Rao^^ have rewewed the properties 
and use of fumigants for storage of foodgrains. 
However, the current interest on researches on 
fumigants seems to centre round the aspects of 
screening for relative efficacies, effects on differ- 
ent stages of life cycle of the pests and effects of 
the fumigants on the respirator}' metabolism^"^. 
The effect of ethylene dichloride-carbon tetrach- 
loride miixture on the life stages of Sitophilus 
oryzae (L), JUiizopertha dorninica (F), Tro- 
goderma granaria- (Everts), Triboliirrn castaneurn 
(Hub.) and Corcyra cephahnica (St.) tvere investi- 
gated by Muthu and Pingale^'^. Pingale and 
Swaminathan"^' and Pingale and hluthu-'" 
reported on ethylene dibromide as a suitable 
fumigant under Indian conditions of storage. 
Ethyl bromide has also been investigated as a 
fumigant in India^^. 

Bhambani and RouF^ found carbon disulphide 
more toxic than carbon tetrachloride, EDCT and 
ethylene di chloride. EDCT and Carbon tetrach- 
loride were reported to give beuer mortalities 
than EDB under the experimental conditions. 
Kundm^ found that methyl bromide adversely 
affected the water balance of the larv'ae of Tene- 
brio moUtor and caused death. Srivastava"'-' 
tested the effcacy of carbon tetrachloride, 
EDCT, carbon tetrachloride and EDB mixrare 
(95 per cent-r5 per cent), EDB, and ethylene 
dichloride at dosages of 10, 20, S, 3 and 301b. 
1000 c.ft. respectively for 24 hours against 
SfegobiiLm paniceum (L) irffesting rumieric in 
Rajasthan, and found that the carbon tetrachlonde 
and EDB mixture was the most toxic or the 
fumigants and combination of fumigants tested. 
Pradhan and Bhatia^, found the mortality ot the 
insects due to HCN fumigation either depended 
upon the abilmr ot the insects to resist penetranon 
of the fumigant into the system or the capacity 
to reduce the toxic effects ot tlCN. Seshagin 
Rao"“ reported the use of ' Cyanogas ' dust as 
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a fumigant for food grains. He has also studied 
the possibility of giving heat treatment'* to 
go downs for pest control. 

Majumder ct studied the effects of 

ethylene dibromide and methyl bromide on the 
microflora and pests of jowar [Andropogan 
sorghum) and milled rice. The effects of ethylene 
dihromide, ethyl bromide, methyl bromide, for- 
maldehyde on the storage of moist tapioca 
{Manihot ufllissima) chips and tubers were studied 
hyMajumderc/r?/.^’^''’". Desikachar et studied 
the efl'ects of chlorine on the microflora of paddy. 

Kadkol ct (7 1 A have reported that the biological 
value of the proteins in rice and groundnut was 
not significantly decreased as a result of fumigation 
with methyl bromide at the rate of 2 Ib./lOOO c.ft, 
for 24 hours at 70 -ScTF, The fumigant residues 
of ethylene dibromide, methyl bromide have 
been reported by hlajumder ct 
hlurhu ct (7lP and Pingale cf i7ld^' "'n 

In the matter of the application of fumigants, 
various techniques have been developed to increase 
efiiciency. The more inaportant of them are: (/) 
Recirculation or forced circulation of the fumigant 
by using centrifugal fans as developed in Germany 
Swimerland and other Continental countries 
and later adopted in L'.S.A. and 
and (^i:) Reduced pressure or vacuum fumigation 
in vaults using methyl bromide, hydrogen cyanide 
or ethylene oxide for achiewing better and quick 
penet.nuion into tightly packed commodities'^"'^^. 

A modified vacuum techniqi:e of fumigation 
which hinges around the idea of making use of 
residual fumigant left inside fumatoria, for 
subsequent fumigations by recirculating the 
same has been developed*^ An initial 

dosage of 32 mg. 1. of methyl bromide can be 

3, 6 and IS hours exposures to obtain the required 
the salient featur'CS of this technique. Use of 



fVork on general purpose fumigants tor go downs 
and warehouses in India has generally been 
on the use of EDCT, EDB and HC2s. How- 


ever, incomplete insect mortalities due to low 
toxicity, high sorption and low penetration of 
lhe fumigants into bulk commodities, have been 
the bane of pest control workers®^. Recent work'^^ 
has shown that a combination of hlB vfith EDB 
provides the answer to these failings, while EDB 
due to its low penetrability and higlU^ sorption 
and EDCT due to its low toxicity require longer 
exposures and larger dosages."^’ 

IMuthu and hlajumder*'’ studied the 

startification and adsorption of hlB and EDB 
combination in grain columns and bag stacks. 
They observed tliat tlie incubated samples of 
treated grain show incomplete larval mortality of 
Sitophilus o7yz^(7c with EDB alone. EDB (4S 
mg./litre) required 4S hours to build up a toxic 
concentration at the bottom of a 5 ft. column of 
grain {jou'ar, 13 per cent moisture and S5'^F), 
whereas hlB showed a toxic concentration in 
5 hours with a lower dosage (32 mg./litre). 
A combination of botli EDB and AIB in propor- 
tion of 1:1.6 and dosed at the rate of 32 mgm/ 
litre in treating a stock of enriched wheat-flour 
in polyethylene-lined jute bags has given 
verv good penetration factors. Lower concen- 
trations of hIB in EDB (0.5:1, 0.25:1, W/\\') 
have also proved eflicient in fumigating grain bags 
in air-tight go downs and under gas-proof tents. 
The fumigant residue of the combination was 
found to be lower in the foodstuffs than when 
either of them were used at their effective levels. 
In conjunction vdrii the insec t-prooflng treatments 
of the grain bags and bag stacks, the fumigant 
combination enhanced the enicacy of the pro- 
phylactic treatment for grain storage. 

Srudies on Hermedc Storage and Sirncrural 
Prophylaxis 

Storage of grains in underground pits, Khaftis 
and other indigenous underground and above 
ground structures is the age old practice in India 
and other xropicai parts of me world. The 
principle of afr-tfght storage has been utilized 
here. At the Pest Infestation Laboratory, U.K., 
considerable amount of data are being collected 
on hermetic storage of grains. Although, the 
insect infestation is prevented under hermetic 
condinons as a result of depletion of oxvgen and 
increase in the carbon dioxide tension in the 
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environment of the structure, the microbiological 
activities in tlie bulk stored grain constitute a 
major factor for the deterioration of grains. 
There is no reliable information on tlie critical 
moisture level that could be used as a guide for 
drying the grain prior to storage in bulk. The 
safe moisture levels for hermetic storage of 
jo'icar {Andropogan sorghum) and coffee beans 
were reported to be below 13 per cent and 9 
per cent respectively^' Pingale et al?'' 

studied the effects of different structures on the 
air-tight storage of grains and concluded tliat the 
indigenous earthen structures due to their low 
thermal conductiwty and liigh moisture sorption 
capacity were beneficial for storage of grains 
especially under wide fluctuations of atmospheric 
temperatures. The large-scale trial on the 
applicability of the principles of elevator storage 
of grains is in progress at Hapur in India, to yield 
data under the tropical conditions and wide tem- 
perature fluctuations. 

Recent studies of 2\Iajumder et ^ and 
Srinivasan and hlajumder^’ at the Central 
Food Teclmological Research Institute have 
shown tlie possibilities of sterilizing a bulk grain 
containing high moisture levels with methyl 
bromide, chlorpicrin, ethylene oxide and ethylene 
dibromide-chlorpicrin and storage of the moist 
grains under hermetic conditions. This line 
of study may weld results making it possible even 
to offset the adverse effects of diurnal changes on 
the grains stored in metal structures of high 
diermal conductmties and the high moisture 
locales in bulk grain. Studies, carried out on the 
air-tight storage of coffee have shown that a 
polyethylene ‘balloon' of 300 gauge could be used 
for storage of coffee beans under high humid 
conditions to prevent the development of the 
condition known as hiionsooned' Large- 

scale trials are in progress on the 'Ballooning 
technique' for storage of coffee beans in the high 
humid coastal zone. 

Anotlier approach on die research on prophy- 
laetie storage treatments for food articles, is the 
screening of repellents for insects and rodents. 
Kj-ishnakumarr''' while screening through 
different inorganic and organic chemicals observed 
diat quinine hydro clilo ride when used on kraft 
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paper bags resulted in an attractant effect for 
Rattus rattus. She also observed that clove oil, 
malathion and lime sulphur exliibited rodent 
repellent properties'"^. 

Studies on the Pesticidal Contamination of 
FoodstiiSs 

The toxicological and public health aspects of 
the pesticidal treauiients have attracted attention 
of research workers in India.-'"* Pradhan’' 
and Pradhan and Bhatia'"^* have been develop- 
ing bioassay techniques for the spray deposits 
of insecticides. Islajumder and Pingale"^' A 
Pingale and IMajumdei^"’ IMajumder et al?''' 
Pingale et al?~' 3.1ajumder and Srinivasan^ 
Kris hnamur thy et al.^, and INIitra et a!?' 
studied tlie various aspects of pesticide analysis 
and residues of insecticides in foods. 

The Central Committee of Food Standards 
under the ^Nlinistr}" of Health are vrorking on the 
fixation of permissible limits of pesticidal contami- 
nations in food articles in India. 

Future Lines of Work 

There is no doubt mat the treatments, however 
effective, should not be applied to foodstraffs 
directlv if the toxic residues are left in them. 
Therefore direct mixing of insecticides, at least 
the residual ones, is not desirable for the reasons 
of public health. Development of prophylactic 
processes keeping in wew, the pharmacological 
and toxicological aspects ot both acute and clironic 
toxicities, will be the best practical approach for 
insect pest control. Sterilization or food grains 
with radiations, impact treamient oi milled amcies 
in entoletors, ultrasonic wb rations and even 
fimiigants are the curative treamients. It 
these treamients are employed along vith the 
prophvlactic treatment like the insect-pro or 
packages, containers and strucrures, long term 
storage of foodstuffs can be effected without 
endangering the health or the consumers. 

There seems to be a need to stimulate and 
initiate research for developing the prophylactic 
treamients for storage of foodgrains and processed 
foods. Tlie field of specific toxicity of the 
pathogenic micro organisms^'^'^ is endowed 
\vith vast possibiliries. Research on the vulner- 
able and speciiic metabolic patiiwav munneoted 
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with the development of their life cycles and 
metamorphosis^^*^^, the use of radio-isotopes, 
activated dusts'^, specific antibiotics and the 
development of insect repellents are the profitable 


lines of research for developing prophylactic 
methods for storage of foodgrains, macaroni 
products, confectioneries, dehydrated meat, fish, 
eggs, vegetables and other articles of food. 
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nPHE Seminar which is a regular scientific activity of the CFTRI provides an open forum for all 
scientific workers of the Institute in so far as one of them presents a paper on a problem on which 
he is engaged or reviews an aspect of Food Science and Technology, while others participate in the 
discussion and express their views on the subject matter of the paper. The visits of distinguished 
scientists and technologists are also availed of for arranging addresses to such gatherings. 
Summaries of the Seminars held during January — February 1960 are given in this section. 

S (IS) 7 high sorption of ethylene dibromide was observed that the residues of 

Principles of Durofume pro- the top layers of grain columns, EDB were related to the fat con- 
cess, by S. K. Majumder (January adequate time-concentration pro- tents of foodstuffs while the MB 
18, 1960). — The common occur- ‘^^^t could not be obtained at the residues were mbre related to the 
rence of field infestation in harvest- bottom layers within the exposure protein contents of foodstuffs, 
ed grains and ubiquitous distribu- P^i'iod of 48 hours. As compared After describing the experiments 
tion of stored grain pests in the methyl bromide, the diffusion of carried out on the curative process 
tropics have necessitated develop- ethylene dibromide through 5 ft. Qf fumigation for disinfestation of 
ment of a prophylactic process for columns of wheat semolina, sound foodgrains, Shri Majumder narrated 
grain disinfestation as well as as well as infested wheat and jowar the results of the experiments on 
prevention of cross infestation dur- was found to be very low. But the developing a prophylactic treatment 
ing storage of grain in bags under tendency of methyl bromide to for preventing reinfestation or cross 
warehousing conditions. The stratify too quickly towards the infestation of the fumigated grain 
speaker presented the data on the bottom, caused incomplete morta- bag stack. 

comparative physico-chemical and ^^ty of Tribohiim castaneiim adults The speaker presented the data 
insecticidal properties of ammonia, exposed at the top layers of the obtained on the various aspects of 
sulphur dioxide, hydrocyanic acid, column. With a dosage of the problem of insect-proofing of 

■-acrylonitrile, carbon disulphide, EDB -and grain bag stack with an oil-base 

carbon tetrachloride, chloroform, combination, uniform ^ con- formulation. The formulations 

chloropicrin, ethylene dichloride, centration of the fumigant mixture based on (i) Lindane, (ii) Lindane 
ethylene dibromide, ethylene oxide, was obtained even in packed semo- and Dieldrin, and (m) DDT, BHC 
methyl bromide and ethyl bromide. columns and columns of grains and Malathion were described and 
Commercial suitability of the pro- dockage. Total mor- the application techniques for the 

bable practical fumigant combina- talities of test T. castanewn adults different compositions were dealt 
tions such as ED/CT, EDB/CT and were obtained at all strata of the with in detail. With reference to the 
MB/EDB was discussed in the light fumigation column. infiltration time required for T. 

of the results obtained with refer- Continuing, the speaker present- castaiieimziidCalandraoryzae^dnlts 
ence to the following: (1) LDgQ ed the data regarding the fumigant to pass through different fabrics 
values for insect pests (2) commer- residues on jowar, groundnut and such as A- twill, B-twill, D.W., 
cial dosages under warehouse con- cashewnut with EDB, MB and Heavy cees and Hessian, the dosage 
dition, (3) penetrability in bulk EDB-MB combination at 1, 2 and requirements for insect-proofing 
grain, (4) residues on cereals, 4 lb. dosages per 1000 cubic feet of of these were elaborated by the 
pulses spices, oilseeds, milled pro- materials. At the effective dosage speaker. Data obtained on the 
ducts, groundnut, copra and cashew- of EDB, 8, 21, and 72 p.p.m. of effects of some fixed oils on the 
nut, (5) exposure periods, (6) bromide residues were obtained on residual life and insecticidal toxici- 
operational safety and (7) cost. The jowar, groundnut and cashewnut ties of BEIC, DDT and Malathion 
speaker then pointed out that MB- respectively while the corresponding were then presented. The speaker 
EDB combinations were the cheap- figures for methylbromide were 12, pointed out that on the basis of the 
est and the best for disinfestation 26 and 65 p.p.m. In contrast with LDgg values for T. castaneiim adults 
of grains under warehouse condi- this, EDB-MB combination at the the synergistic effects of vegetable 
tions, because in addition to the effective dosage of 2 Ib./lOOO cubic oils could be demonstrated. He 
above factors, eggs, larvae, pupae ft, and 48 hours exposure period, said that there seemed to be some 
and adults of test insects could be resulted in the least amounts of relationship of the degree of satura- 
killed with this combination. residues on jowar, groundnut and tion of the vegetable oils with the 
Shri Majumder then described cashewnut. The toxicological sig- insecticidal potencies of DDT, 
the experiments carried out on the nificance of the fumigant residues BHC and Malathion. Marked in- 
stratification of EDB and MB used on the food articles rich in carbo- crease in the persistence of insecti- 
. singly and in combination in loaded hydrates, proteins and fats was cides on treated surfaces and con- 
fumigation columns and grain bag discussed on the basis of the present siderable enhancement of pesticidal 
stacks. He observed that due to day knowledge on the subject. It potencies due to the incorporation 
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^ of groundnut oil in the oil-base wanted further information on the reference standards. The actual 

formulation, indicated the possibility subject with a view to developing degree of polishing in milled sam- 
of using insecticide at lower levels, a simple and rapid method of ascer- pies could then be assessed quanti- 
for the preparation of insect- proof taining the degree of polishing in tatively by laboratory tests, 
prophylactic cloth. He described rice. The significance of the term '^h.Q results of studies to deter- 
in detail the implications of the ‘Degree of Polishing’ and methods mine the variation in the degree of 
pesticidal contaminations of food- of expressing it were first pointed polishing of individual grains at 
stuffs, permissible limits, and the out. different stages of polishing were 

effect of drop size ranges on the ten different varieties of rice next described. It was pointed out 

degree of contamination through obtained from Mysore, Andhra that all the rice grains did not 
different weave clearances of the ^nd Madhya Pradesh States and undergo polishing to the same 
sacking fabrics. Effects of dust polished to known degrees of degree as could be visually noticed 
deposit on the persistence and polishing, the percentage losses in by examining polished rice samples 
biological (insecticidal) effectiveness phosphorus content, yellow colour in the coloured varieties of rice, 
i of insecticide on treated glass sur- developed with alkaline methanol. Using such a coloured variety of 

face were described in the light of ^d colour developed with concen- rice, the amount of residual bran 
practical conditions in warehouses, trated sulphuric acid as well as the on single grains was measured by 

0 The speaker also indicated the percentage loss of germs were extracting it with boiling 2 per cent 

possibility of the revivification of determined. The whiteness as well sodium carbonate solution and 
biological effectiveness of the insec- the percentage loss in average measuring the intensity of the red 
ticidal deposit covered with dust kernel weight during polishing pigment in the solution. Wide 
particles with simple vegetable oil were also determined in these variations were noticed in the degree 
spraying at a level of 0.2 0.3 ml. samples. There was a progressive of polishing of individual grains, 

per sq.ft. He gave an account of the increase or decrease of these con- The spread of the histogram curves 
work now in progress, on the use of stituents in each variety of rice but was reduced with increase in the 
insecticidal activated clays, charcoal mte of increase or decrese was degree of polishing. 

and sihcagel for use on gram-bag not the same for all varieties. The talk was followed by a dis- 
stack for preventing remfestation Hence a single absolute standard cussion in which the points raised 
. by migratory pests and indicated could not be fixed for all varieties, related to the distinction between 

the future plan of work. Moreover, in view of the varietal the two terms milling and polishing, 

The discussion that followed differences in composition of the varietal variations in chemical corn- 
covered pomts rekting to physico- ,ice varieties, the hulled rice from position which limit the formula- 
chemical and toxicological aspects, the variety was always needed for tion of a single yardstick, measure- 
organoleptic qualities of food arti- comparison. It was stated that the ^^ent of colour extracted from the 
cles fumigated with methyl bromide, measurement of the percentage loss Hce samples, the ash content of rice 
removal of dead insects froin fumi- average kernel weight and the as a measure of its degree of polish- 
gated foodstuffs, relationship of whiteness of the rice gram as mea- ing, the effect of different types of 
the degree of saturation of oils with gured in a reflectance meter holds milling machines on the degree of 
the insecticidal ^effectiveness, etc. promise of being developed as field polishing, the feasibility of restrict- 
Concludmg, the President sug- methods for testing, as they are ing the degree of polishing in rice, 
gested that more and more fumi- simple arid quick. There was storage quality, nutritive value and 
: gant combinations should be tried good correlation between the degree consumer acceptability of under- 

and stress should be laid on using of polishing and the percentage loss polished rice etc. 

1 fumigants having less difference in in average kernel weight. The President in his concluding 

01 ing pom s. e a so said that pointed out that in practi- remarks referred to the very diffi- 

. efforts should be made to develop cal rice milling' it would be difficult cult nature of the problem. In 

f newp ecimques or dispeising polish rice so as to remove a view of the very large number of 

umigan s in gi am u . definite weight of the grain in the commercial samples and variation in 

S (IS) 8 form of bran, i.e.j to obtain rice chemical composition and moisture 

Studies on the determination of a specified degree -of polishing content of market varieties, it 

of the degree of polishing in expressed in terms of percentage would be very difficult to develop 

rice, by H. S. R. Desikachar bran removed. It would be easier one single criterion based on which 

I (February 5, 1960). — ^After refer- to mill rice so as to obtain a product the Government can enforce its 

j ring to the work carried out earlier resembling in whiteness a standard laws, tie suggested that the Govern- 

i on the subject in this Institute, the reference sample. If rice milling ment can consider the possibility 

I speaker stated that the work was is to be enforced, standard samples of purchasing unpolished rice frorri 

I resumed again as the Directorate of approved degree of milling in the merchants and polishing it later 

j of Storage and Inspection, Ministry different varieties could be made in a central milE located in their 

of Food, Government ' of India, available to rice mills to act as store-houses. 
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ITN pursuance of the policy of rendering technical aid to food industries in the country, the 
CFTRI supplies information on technical and other problems, carries out analytical work and 
undertakes short- and long-term investigations on behalf of the industry, besides bringing out 
publications containing important technical advances in different aspects of Food Science and 
Technology. The Institute deals with a number of enquiries from various food industries and 
others interested in Indian processed food products. A few of the enquiries answered are 
reproduced in this section. • 


Extraction of lime oil preserved with NDGA which can 
F 10 from any branch of Imperial 

^ ^ Chemical Industries (India) Ltd., 

I zvant to try and extract oil and qj- British Drug Houses (India) 
scent from limes tvhich are plentiful private Ltd. The juice which is 
here in this secison. 1 shall he extracted is later on passed through 
obliged if you zvill kindly suggest a sieve for removal of the seeds. 
simple pi ocess by zvhich I can do this. The juice can be preserved in wood- 
Also let me knozv as to zvliat should be barrels which are lined with wax. 
done zvith the lime juice. (Bhav- from inside by addition of about 
nagar) ounces of potassium metabi- 

We presume that you are interest- sulphite for 100 pounds of the juice, 
ed in the extraction of lime oil and This juice can be supplied to the 
not lemon oil as you have stated in firms making squashes and other 
your letter. For a small scale unit, products. You can also prepare 
you will need Ecuelle disc made of squash or cordial from the above 
either aluminium or stainless steel juice and market it after taking the 
which can be had for a sum of necessary licence from the Agri 
Rs 120 — 300 either from 


Messrs Gardners Corporation, 
Connaught Circus, 

New Delhi, 


cultural Marketing Adviser to the 
Government of India, New Sec- 
retariat Buildings, Nagpur. 


or 


Messrs Raylon Metal Works, 
293, Bellasis Road, Bombay-8. 


Preparation of bread 

E {IS) 20 

I should he thankful if you could 
give me a correct recipe for making 
For extraction of juice, you will bread at home. Bakers refuse to 
need about a dozen hand juice disclose hozu it is done and by follozu- 
extractors made of either wood, ing the instructions on the tins of 
aluminium or stainless steel. These baker's yeast, one does not get the 
can be had from any provision or soft spongy bread that the bakers sell. 
cutlery stores. For filtration of the (Madras) 


We might suggest the following 


juice to remove all seeds, you can 
use aluminium or stainless steel j-ecipe for making bread at home : 
sieves. All the above equipment 
can be had from the above men- 
.tioned two firms. The process of 
extraction is as follows : 


Fluid milk ., 
Baker's yeast 


Ecuelle disc has spikes which have 
blunt ends. The limes are rolled Sugar 
over smoothly so as to extract oil. Fat ... 

Later the limes are cut into halves Flour 
and the juice extracted. 5 per cent Size of pan ... 
salt is added to the oil after extrac- BaSng^timet. 
tion and it is allowed to settle for 


2 cups 

1% of flour or 
as given on 
yeast con- 
tainer 

1 cup 

2 tablespoons 

2 tablespoons 

6 cups 

9 X 5 X 3" 

400°F 

45-50 minutes 


Soften yeast in luke 
at 85°F. for 5-10 


3-4 hours. Further, oil which Procedure: 
comes out in the top layer is scoop- warm water 
ed out and passed through wool or minutes. Measure sugar, salt, and 
flannel. The filtered oil can be fat into a mixing bowl. Add hot 
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milk until sugar and salt are dis- 
solved and the fat is melted. When 
milk is luke warm, say at 80°F., 
add the softened yeast. Add half 
of flour to the mixture and beat 
vigorously with spoon. Add enough 
more flour to make a soft dough 
adding half cup at a time. Knead 
the dough properly. Grease the 
dough with melted fat and let it rise 
until the dough doubles. The ris- 
ing time may vary from 1-3 hours 
depending upon the temperature 
and the amount of yeast and'type of 
dough. Punch down the dough 
to remove gas. Then bread may be 
allowed to rise again if necessary. 
Make portions of the dough and 
allow to rest for 10 minutes. Shape 
it into loves. Roll each portion of 
the dough into a rectangle about 
15'' long and 9" wide. Fold 1/3 
of the dough lengthwise on the 
folded edge, press firmly from the 
centre towards the ends to remove 
any trapped air and then fold the 
other third of the long side over 
and seal the same as the first fold. 
Overlap the ends of the folded 
dough so that the loaf is slightly 
shorter than the bread pan. Press 
out any trapped air, fold the dough 
lengthwise and seal. Again allow 
it to rise to .85°F. till double the 
bulk is formed. Bake between 375- 
400°F. for 30-35 minutes, then 
remove from the pans immediately 
and cool it. 

The reasons for the bread made 
at home not having spongy and 
soft structure are numerous. For 
example, in the making of bread, 
a proper balance of the consti- 
tuents of the flour is an important 
factor. Any slight variations in it 
will cause the quality of the bread 
to be lowered. The bakers who 
are doing this process see to the 
effect that the balance is main- 
tained. T^he important constituents 
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of the flour are starch, proteins, 
fat, sugar, mineral salts, moisture 
and a little of cellulose. Even the 
making of dough is very important 
and any wrong process followed 
in the making of dough such as 
too much water or improper tem- 
perature control is bound to result 
in poor quality. Action of the 
yeast is another aspect in the 
making of good quality bread. In 
the fermentation process, tempera- 
ture of 74-76° F. results in bread 
possessing moistness, flavour and 
also good crumb colour. It should 
also be observed that the longer 
the process of fermentation the 
lower should be the temperature. 

While preparing bread at home, 
it is very difficult to keep a control 
over all these factors and hence 
the quality of the bread made at 
home does not have any comparison 
with that of the bread made by the 
bakers. 

Preservation of lemon juice 
E{IS) 27 

I have tried to preserve lemon juice 
by the addition of sugar to the juice 
but the product gets spoiled very 
soon. I shall be grateful if you can 
kindly advise me on the correct ap- 
proach to be made to avoid spoilage. 
(Guntur District). 

We should like to point out that 
the lemon juice preserved as such 
or with little addition of sugar is 
bound to spoil. AVe do not know 
the exact proportion of sugar you 
added but we assume it must 
have been less. For preservation 
of juice with sugar, the percentage 
of sugar should be minimum 65 
'which means roughly in the pro- 
portion of one part of juice to two 
parts of sugar. AA’hen the propor- 
tion of sugar is reduced, the juice 
can be preserved by addition of 
preservatives such as potassium 
metabisulphite or sodium benzoate 
in the proportion of 1 oz. of potas- 
sium metabisulphite per 100 lb. 
of the juice or sugar mixture known 
as squash or 14 oz. of sodium ben- 
zoate for 100 lb. of the squash. The 
lemon juice can also itself be 
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preserved without addition of any 
sugar by the use of the above two 
mentioned preservatives. Such 
lemon juice is stored by addition of 
either 24 oz. of potassium metabisul- 
phite or 1-| times its quantity of 
sodium benzoate for 100 lb. of juice. 
This juice is later on used for making 
squash, cordial or syrup. In the 
squash or cordial, the proportion 
of preservative allowed under Fruit 
Products Order is either 350 parts 
of potassium metabisulphite 
(1 oz. for 100 lb. of the squash) 
or 600 parts of sodium benzoate 
(14 oz. per 100 lb. of squash). 

Sourness and colour of cherries 

E (IS) 22 

JVe shall be extremely tha?ikful to 
you if you can let us knozo some 
method by zohich the sourness of 
cherries can be minimised before the 
fruits are processed into products. 
Another difficulty zee find is that the 
colour of cherries fades to some extent 
after processing. Please suggest a 
suitable colour that zue can use to 
obviate this defect. (Bombay) 

The sourness of the cherries can 
be removed to some extent by 
bleaching process, i.e., soaking in 
water containing very little quantity 
of potassium metabisulphite for 
several hours with frequent changes 
of water or treatment with a mild 
alakli such as sodium bicarbonate. 
As regards colour of cherries, edicol 
er}i:hrosene is the only colour which 
will not fade but this colour is stiU 
not permitted by the Fruit Products 
Order. Other combinations of 
colours such as of carmoisine and 
ponceau in equal proportions are 


also not very satisfactory, but can 
be tried. 

Removal of skin in ginger 
E (IS) 23 

Could you suggest us any easy 
method by zohich the outer skin of 
fresh ginge)‘ and the fibre portion can 
be removed before its use for pro- 
cessing} (Bombay) 

As regards removal of the outer 
skin of the fresh ginger, the only 
way is to scrape the ginger in fresh 
condition with scrapers made out 
of either conch shell or bamboo. 
Electrically operated potato peeler 
is not very useful because of the odd 
shape and size of the ginger and it 
also gets injured during the peehng 
operation. Another way by which 
the skin is removed is to soak 
the ginger and then rub it on gunny 
bags so that the skin loosened. But 
this is also not an eflicient method. 
It is not possible to remove the 
fibre from the ginger. The only 
way to avoid it is to use fibreless 
variety of ginger such as the China 
type which is grown extensively in 
Himachal Pradesh. 

Chilli sauce 

E (IS) 24 

Please let us have particulars of 
the znethod of preparation and for- 
mula of chilli sauce. (Secunderabad) 

Chilli sauce is a cooked product 
made from chopped peeled ripe 
tomatoes, chopped pepper, salt, 
sugar, spices and vinegar with or 
without onions and garlic. The 
tomatoes used for the purpose can 
be either freshly peeled, canned 
tomatoes or peeled tomatoes with 
added pulp. 


RECIPE FOR CHILLI SAUCE 

Peeled tomatoes 


“A” “B” 

330 lb. 270 lb. 

Sugar 

... 

22i „ 17 ,, 3 oz. 

Salt 

... 

5 „ 3 „ 12 „ 

Onions (peeled and chopped) 

... 

6i- „ 6 + „ 

Vinegar (100 grain) — ^white distilled 

... 

10 „ 10 „ 

Garlic (peeled and chopped fine) 


i oz. i oz. 

Cayenne pepper 

... 

li-oz. l|- „ 

M4ce 

... 

? J J 

Cinnamon 

... 

„ 

Celer\" seeds 

... 

2i „ — 

Essential oils (combination of oil of 
pimento and od of clove in the 
proportion of 1:2) 


„ i^G'\,13/3S ,, 

/ 

\ U ■_ ! , 

f 

; 

i 

; p 3 /' ■ C. y ; 

\l CD 

- 
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III m:.ikiiLg of the 'B' type 
siiuce, add 4 02 > of yellow mustard 
seed iu addidou to the above spices. 

Frvcedicre: Add about half of 
the tomacoes to the cookuig timk 
and cover with 6-7 Ib. of su 2 :ar. 
Then add about 20'-25 lb. more of 
tomatoes and turn on the stemn. 
Scatter the cayeime over the toma- 
toes aiui add the spice bag. -\s the 
batch cooks down gradually, add 
more tomatoes so as not to stop the 
boiling and after ail the tomatoes 
have been added and concentrated 
to about half the volume, add the 
bal-.ince of the sugarimd cook to be- 
low the- fruishuig point. The finish- 
ing po-int is attahied when the con- 
tents are about 17-J-lS gallons. 
Then add the salt and finadly the 
vinegar. Instead of vinegar, glacial 
acetic acid cm be- added. In that 
case the- quantity of acetic- acid will 
be reduced depending upon the 
strength of the acid. If vinegar is 
added, it shoidd be cooked in the 
batch several minutes to get rid of 
the raw flavour. When finishing, 
the blended oil is scattered over- the 
siuface, steam is then tinned on 
for about five seconds in order to 
mik. Then fill into bottles at 1 90'W. 
If necessary, you can add sodium 
b e n 2 0 a t e in small qiimtity. 
■The bottles can be further steri- 
lised at 190" F. for 30 minutes.. It 
shoidd be remembered that all the 
spices except cayenne shoidd be 
placed in a bag which is to be immer- 
sed when the cooking operation 
starts. 

Spoilage in canned, products 
E {IS) 25 

We find from our experimce thcit 
ccmned z'egetable products puff zcitkm 
a zveeJds' tim.e ofi their canning ziiiile 
in frudtSy szcellmg is noticed after s-ix 
montJvs. Among fruits y zee find more 
tro'uble zcztk products like cherries. 
Will you kindly enlighten u^ acs to the 
poss-ible reasons for these defects: 
(Bombay) 

rxs a normal rule, If all the pro- 
cessing conditions- are adequately 
maintained such as quality of raw 
material, general sanitation, proper 
seaming, CLirefid processing (proper 
pressure, absence of air- pockets, 


thermometer and pressure gauge 
being in good condition), proper 
cooling in clean water free from 
contmiination, etc., there is no 
room for spofiage for more than 
1/4 to 1/2 per cent. 

Fruits or other acidic products do 
not spoil easdy iirdess the acidity is 
so high as to create hydrogen swells 
or the tin plate is defective or the 
temperature of storage is very high. 
This coidd also happen if the head 
space rnaintahied is too small. If 
all these, factors are properly con- 
tro-Ued, spoilage shoidd not occur 
for a period of approximately 
one year. In the case of cherries, 
exhausting also becomes difficult 
because of the fact that they are 
emned with pits and therefore the 
centre temperature does not in- 
crease easdy. It may also be noted 
that the spodage mentioned in the 
case of cherries and other simdar 
fridts should not be mistaken for 
hydrogen sweds always. We sug- 
gest that you may kindly consult 
the can manufacturers for suitable 
lacquer lining required for cans 
used for cherries. 

Discolouration in canned 
peaches 

E{IS) 26 

We zeere using only Peshaveari 
peaches for canning c:nA had no 
trouble in ccenning them. Recently 
due to import restrictions, zee are 
forced to use the Indian variety and 
zee find, that the canned product turns 
black after some tim.e. We shall be 
grateful if you could suggest a m.ethod 
to overcome this, (Bombay) 

There are only certain varieties 
o.f this fruit which are siutable 
for canning. The varieties which 
are grown at present in the Kiimaon 
Hdls are not quite suitable for this 
purpose and therefore turn dark 
brown on storage of cans. The 
presence of alkali from lye peeling 
can also cause browning of pea- 
ches. It is very essential to wash 
the alkah carefully and neutrahze it. 
If the fruit is not cooled dnmediate- 
ly and properly after processing, the 
chemical reaction continuous at 
higher temperature residting in 
browning. 


Leak-proof closures for pickle 
bottles 

E {IS) 27 

We are eager to market our quality 
pickles in bottles for sale in Indian 
and foreign markets but are unable 
to do the same in the absence of 
reasonably priced leak-proof closures. 
Could, you kindly advice us in the 
matter': (Bombay) 

The leaking is due many a time 
to unevenness of the neck and the 
groove of the bottle with the result 
that some closures do not fit tightly 
to the bottles. At present, we are 
not carrying out any work on this 
subject and hence regret our inabi- 
lity to advise you on any specific 
leak-proof closure. You might try 
the R.O. seal caps with rubber lining 
inside as this might help to some 
extent or you might also try to seal 
the entire mouth of the bottle with 
cork and dip the mouth of the bottle 
in molten wax. For preparing the 
wax, you may use a combination of 
para:^ wax and micro-crystadine 
wax in the proportion of 4:1. In 
addition use either metal or bakedte 
cap. 

Uses of cashew shell oil 

E {IS) 2S 

We shall be much obliged if you 
kindly enlighten us on the general and 
medicinal uses of cashevc shell oil, 
(Nagapattinam) 

We give below the information 
desired by you on cashew shed od: 

The shed od which is highly 
acrid and corrosive due to the pre- 
sence of the phenohe compound 
‘card-od and anacarcfic acid is an 
important by-product of this cashew 
industry. It is used in medicinal 
preparations for the removal of 
worts and corns. Due to its 
antiseptic properties, it is used in 
the treatment of fishing nets, as 
a preservative for wood, for painting 
the keel of shops and for anti- 
mosquito measures. During recent 
years, shed od is finding wide 
appheation in plastics, in the 
manufacture of indelible inks, water 
proo,fing compositions, for painting 
cement surfaces, etc. America is 
the chief buyer of the od from India. 
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January 

1,494 

34 

1,034 

36 

82,001 

55 

46,507 

35 

172 

7 

388 

) 

li 

900 

io| 

159,108 

2 

431,968 

22 : 65,307 

2 

Februar}* 

1,322 

33 

! 1,011 

37 

83,252 

54 

49,943 

35 

120 

7 

257 

i! 

1,174 

! 

lo: 

156,866 

2 

402,376 

24 43,759 

2 

March 

1,313 

33 

1,071 

37 

92,991 

54 

86,098 

36 

115 

7 

366 

~i 

1,415 

lo: 

206,089 

2 

449,084 

25; 44,642 

! 

2 

April 

1,324 

33 

973 

37 

76,426 

55 

123,815 

36 

102 

7 

518 

i! 

I 

1,408 

io| 

207,517 

1 

386,525 

23:42,197 

2 

May 

1,500 

33 916 

37 

' 67,755 

56 

i 142,887 

36: 59 

6 

752 

2\ 

j 

1,352 

io| 

221,446 

2 ' 

1 

353,034 

24 

29,937 

2 

June 

1 1,632 

33 

930 

37' 76,037 

58 

111,418 

1 

36' 76 

6 

315 

2 

1,400 


193,471 

i 

354,208 

21 

38,591 

2 : 

July 

j 1,S21 

00 

1 934 

38; 73,782 

57 

; 80,722 

36 

72 

6 

365 

1 

1,551 

9 

188,407 

1 

2| 

1 

413,900 

23 ! 

27,029 

2 

August 

1 1,S42 

33 1,061 

3S 

: 76,679 

58 

i 79,136 

36 

104 

6 

340 

1 

i 

1,386 

9 

139,232 

2; 

“1 

211,203 

19 

47,964 

2 

Sept. 

1 1,S5S 

33 

: 1,243 

37 

80,673 

58' 82,476 

36 

152 

6 

354 

1' 

936 

10 

94,557 

2 I 

391,160 

22 ' 65,351 

i 

2 

October 

1,764 

32 

; 1,229 

36 

^ 85,253 

57 

91,693 

36 

150 

5 

1 394 

1 

1,177 


172,375 

2 

344,737 

22 ' 

41,711 

1 

Nove. 

; 1,955 

32 

1,317 

36 

78,931 

! 

57 

68,299 

36 

200 

5 

! 449 

ll 

1,266 

10^ 

125,282 

2 

317,043 

2136,175 

1 

Dec, 

1 1,927 

32 

^ 1,619 

36 

' 86,147 

57 

63,222 

36 

245 

5 

388 

i: 

914 

10| 

129,170 

2 

354,474 

18 

34,178 

1 ' 

Total 

: 19,752 


1 OJ 

J 

5 CO 


959,947 


1,026,216 


1,567 


i 4,886 


14,879 


1,993,520 


4,409,712 


516,841 
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NEWS BRIEFS 

New dry fondant: A new dry 
fondantj which requires only the 
addition of water for reconstruction 
was recently introduced by Tate 
and Lyle, Ltd,, London, called 
Drifon, Drifon, produced by a 
special process, is composed of 90 
per cent sucrose, 5 per cent lewalose 
and 5 per cent dextrose, and resem- 
bles a dry, soft milled sugar. In 
processing, fine sucrose particles 
are mixed with a highly saturated 
cooked hquor containing sucrose, 
dextrose and lewalose, which is then 
dehydrated. Alien reconstituted 
with water the result is a creamy 
fondant. 


A leaflet issued by Tate and Lyle 
Ltd., fists some of the advantages 
offered by Drifon. These include : 
Ease of storage: simplified prepara- 
tion; the product is dry, free runn- 
ing, and can be poured straight from 
bag to mixer; it combines rapidly 
vith dair}- products, fats, chocolate, 
fresh fruit juices, flavours and 
colours ; and it is economical 
{Food TecIinoLAiistr., October 1959, 
p. 575). 

Dehydrated baby foods: The 
Birds Eye Dhlsion of the General 
Foods Corporation has recently 
test-marketed a new fine of baby 
foods at A'atertown, a small town 
near New York. Using dehydro- 


freezing as the process, these baby 
foods have been reduced to a dry 
powder vv'hich is being sold in lami- 
nated paper aluminium pouches. 
The baby food fine includes meat, 
vegetables, fruits and desserts. 
Each pouch, when re-hydrated, 
makes one meal. There are 17 
items in the new fine, such as apple 
sauce, apples and apricots, pears 
and apples, vegetables (including 
green beans and potatoes, creamed 
spinach and peas), vegetables with 
bacon, chicken vdth vegetables. 

The cartons of dehydrated baby 
foods are frozen after packing and 
kept at low temperature. In A'a- 
terto\m they are sold from frozen 
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food cases. Consumers are told 
that this baby food may be kept 
indefimiely in cold storage or as long 
as a 771071 th in a refrigerator at above- 
freezmg te77iperatures. The cartons 
do not need to be thawed before 
using. 

The biggest selling points being 
used by Birds Eye are nutrition 
and convenience and it is claimed 
that the new dehydrofreezing pro- 
cess is able to retain more of the 
natural food values {Food TecluioL 
Aiistr., October 1959, p. 579). 

Proteins from vegetable mate- 
rial : The proteins found in vegeta- 
ble material, particularly grasses and 
leaves, are not available as human 
food as they are bound with the cell 
structure. A process has been recen- 
tl}^ developed by British Glues and 
Chemicals Ltd. for the separation 
of protein from vegetable sources. 
The process known as ‘impulse 
process’ depends upon the breaking 
down of cellular vegetable matter 
suspended in a veiy^ weak alkaline 
solution by a series of shock waves 
of sufficient intensit}* and frequency 
produced by a series of mechanical 
beaters. The released proteins 
remain dissolved in the solution 
from which the insoluble carbo- 
hydrates and fibre are removed. 
Any oil present is separated from 
the protein-bearing solution. There- 
after, the protein is precipitated by 
neutralization and separated by 
centrifugation. The protein still 
contains a number of other com- 
ponents such as chlorophyll, sterols, 
hormones and vitamins, which are 
finally extracted with organic sol- 
vents in the form of a syrup. The 
extraction of protein is being under- 
taken on a half-size pilot plant scale. 
The same industrial plant is utilized 
for oil-bearing seeds as well (Abs- 
tracted from Food, November 1959, 
p. 422). 

Instant food powders: Anew 
process called Toam-mat’ drying, 
for converting foods into high- 
quality instant food powders has 
been developed. It involves whip- 
ping liquid food concentrates into 
a foam with the assistance of food 
additives, spreading the foam on a 


belt or tray, dr}dng it in a stream of 
warm air, and, finally, compressing 
and crushing it into powder form. 
The process has been used to make 
powders of good colour and flavour 
from fruit juice, whole and non-fat 
milk, coffee, beef and chicken broth, 
and lemonade. 

The fine structure of the foam 
created in the process is said to 
remain stable even when the dried 
form is compressed into pellets, so 
that the powders can be reconstitut- 
ed readily with water. The foam- 
dried powders also are said to have 
the advantage of holding less mois- 
ture at a given relative humidity 
than spray-dried foods (such as 
ordinary- powdered coffee) and, 
therefore, are less apt to cake than 
powders dried by other processes. 

The amount of food additive 
needed to develop a satisfactory^ 
foam is reported to be equal to 
about 1 per cent of the diy- solids in 
the concentrate being whipped, 
and close control of foam density 
can be provided by careful adjust- 
ment of the quantity of additive and 
the amount of whipping {Food, 
November 1959, p. 441). 

ILO., as whey preservative: 
Bacterial grovth in cheese whey 
may be inhibited for as much as 10 
days without injur}* to the product 
by addition of 0.02 per cent HoOo. 
Then remaining traces of peroxide 
are easily removed by enzy^matic 
action of catalase. This leay^es the 
yvhey susceptible to microbiological 
attack. 

Experiments yvith grossly conta- 
minated cottage cheese yvhey shoyv- 
ed a 97 per cent bacterial kill in 1 
hour after addition of the peroxide 
(100 per cent kiU required 16 hours 
exposure at 0.05 per cent H^Oo 
hoyvey^er) {Food Engng., September 
1959, p. 97). 

Status of irradiation as food 
preservative: Work on radiation 
of foods has been concerned largely 
yvith finding out yyhich items are 
acceptable organoleptically folloyy*- 
ing sterilization or pasteurization. 
Off-flay*ours folloyy*ing sterilization 
are virtually non-existent in oysters, 
shrimp, chicken and pork. Beef 


and dairy* products, on the other 
hand, usually develop strong off- 
flay'ours. Howey'er, certain mate- 
rials found in tomatoes will control 
off-flavour in beef, and concurrent 
radiation and vacuum deodorization 
shoyvs promise in the processing of 
daiity products. 

At pasteurizing doses, most meats, 
sea foods, certain fruits and veget- 
ables hay'e acceptable flavours. But 
there may be changes induced that 
yvill affect product acceptability. 
This is especially true in meats 
yy*here chemical changes lead to 
appearance degradation in a short 
time. 

In foods containing naturally 
occurring enzy*mes, doses several 
times as sey*ere as those required for 
sterilization are needed to inactivate 
such enzymes. And failure to 
inactivate them leads to flay*our and 
texture changes and, in certain 
instances, the groyvth of tyrosine 
crv^stals through hydrolysis of pro- 
tein {Food Engng., October 1959, 
p. 117). 

New tomato grading system: 
A neyv inspection procedure that is 
expected to increase accuracy and 
efficiency of grading tomatoes for 
processing has been developed by 
USDA’s Agriculture ^Marketing 
Service. It yvas demonstrated last 
month at sey*eral Eastern plants. - 

System departs from currently 
used practices in that colour and 
condition of tomatoes are determin- 
ed separately*. Colour of rayy* juice 
prepared from a representative 
sample of tomatoes from a groyy*ers’ 
load is measured objectively yvith a 
neyvly developed rayy* juice colorime- 
ter. Condition (or defects) evalua- 
tion is still subjectiy*e, but not 
confused yy*ith the more difficult one 
of colour {Food Eiwiw., October 
1959, p. 119). 

Detection of substitute fats in 
chocolate products: Adultera- 
tion of chocolate products yy*ith non- 
cocoa butter fats can be detected 
and their quantities estimated by 
chromatography of fatty acids in the 
extracted fat. Procedure employs 
a column of diatomaceous earth 
prepared yvith dichlor- dimethyl 
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silane, liquid paraffin, and acetone- 
water eluting solutions. 

The fatty acids are isolated and 
placed on the column in a solution 
of acetone and water. Then they 
are separated from the calcium by 
eluting with acetone-water solutions 
ranging from 20-90 per cent ace- 
tone. The e 1 u a t e s are titrated 
with 0.05 N NaOH to determine, 
amount of fatty acid present. Re- 
sults can be expressed in a distribu- 
tion curve with' titration values 
plotted as ordinates and acetone 
strengths as abscissas {Food Engng.^ 
October 1959, p. 119). 

Radiation preserving: A 
French company (Conservatome) 
has caiTied out an extensive re- 
search programme on the preserva- 
tion of foodstuffs by means of ionis- 
ing radiation. It has been found 
that treatment with gamma or elec- 
tron rays can, in many cases, pro- 
vide a satisfactory solution to the 
problem. 

Tests with several varieties of 
potatoes have shown that budding 
can be greatly delayed by an irradia- 
tion of 5,000 rads and wholly 
suppressed by one of 7,500 rads. 
Very storng irradiation, however, 
has certain detrimental effects. For 
industrial irradiation methods, a 
dosage of 10,000 rads appears to be 
most suitable. Such irradiation 
does not cause any undesirable 
changes in the structure of the 
potatoes treated which retain their 
freshness for many months. In 
view of the high waste percentage 
still encountered in potato storage, 
the application of such methods 
can result in very appreciable 
savings {Food Manuf., October 
1959, p. 402). 

Fresh-frozen milk: Fresh 
British dairy milk, treated with 
sound waves and then frozen solid, 
may be marketed throughout the 
world as a result of a project spon- 
sored by the National Research 
Development Corporation. The 
project may also enable British 
farmers to sell any surplus milk at 
higher prices. 

The process will keep milk fresh- 
frozen for 18 months provided the 
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temperature of the milk is kept 
below 8°F ; this will enable it to be 
shipped anywhere, particularly to 
tropical countries where fresh milk 
supplies are not normally available. 

The new British process is be- 
lived the first to achieve complete 
success for when this milk is thawed 
out (unlike the currently available 
frozen homogenised milk) it returns 
to a completely natural state without 
any alteration in condition or 
taste. 

The process was. evolved by Dr 
W. G. Wearmouth at the National 
Institute for Research in Dairying, 
and the invention is now under the 
control of the N.R.D.C. which 
holds patents at home and abroad 
covering the technique. A major 
British icecream manufacturing 
company has been granted a licence 
to produce the frozen milk which is 
already being made in small quanti- 
ties. Full-scale production will 
start later this year. 

The process, after normal pas- 
teurisation, consists of treating the 
milk with ultrasonic vibrations of 
about a million cycles per second 
for five minutes, and pouring it into 
containers for quick freezing. The 
process is continuous and there is no 
delay between the different opera- 
tions. The milk can be transported 
in containers of up to 1 gal. capa- 
city in refrigerated ships, trains 
or lorries, and is also sold in 
liquid-proof cartons down to pt. 
size {Food Manuf., October 1959, 
p. 403). 

Cheese production figures : The 
Soviet Union's production of cheese, 
although still low per person, has 
increased by 500 per cent since 
before the Second World War. In 
the same period world production 
has gone up by 70 per cent. 

The U.S.S.R. production in 1958 
has been estimated at 150,000 
metric tons, compared with a pre- 
war average of 25,000 tons. This 
figure represents only 5 per cent of 
the combined output of the 30 
countries covered in the review of 
the Bulletin of Agricultural Econo- 
mics and Statistics which says al- 
though consumption per person has 


more than trebled it is still only 
0.7 kg. per year. 

Other cheese-producers posted 
large percentage increases in their 
production. Denmark has more 
than trebled its output, reaching 
a 1958 figure of 107,000 metric tons. 
Production in the U.S.A. has more 
than doubled, making it the largest 
cheese producer with 639,000 tons. 
Seven Latin- American countries 
have doubled their cheese output 
since the pre-war period. Among 
the countries covered in the review, 
only Canada and Switzerland show 
little change in production figures 
{Food Manuf.^ October 1959, 
p. 408). 

Portable field kit for milk 
testing: A handy kit for the field 
testing of milk has been designed 
by workers of the National Dairy 
Research Institute, Karnal, and is 
now in use at Delhi where a scheme 
to study the bacteriological quality 
of milk supplies reaching the city is 
in progress. It is a portable case 
made of ply\vood covered with 
rexine, weighs 5 lb. empty and 15 
lb. full, and can accommodate the 
necessary apparatus for collection 
and field testing of milk samples. 
The box is 17 inches long, 8 inches 
wide and 9|- inches high and has an 
inside length-wise partition which 
divides it into two compartments, 
respectively inches and 3 inches 
wide. The wider of these compart- 
ments is meant to contain 28 four- 
ounce, wide mouth, glass stoppered, 
empty milk sample bottles in four 
horizontal stacks. The second com- 
partment has a hinged front which, 
opens outwards and exposes to view 
space for four 4-ounce reagent 
bottles, a distilled water bottle, 
titration flasks and test-tubes. Along 
the side of the central partition, 
leather straps can hold in position, 
a two-piece plunges rod, a 
thermometer and 10 ml. burette., 
and pipette. The reagent bottles 
are filled with indicators, standard 
alkali, phenolphthalein and alcohol 
which are used in quick tests on 
milk samples. The plunger discs 
are hung on the sides of the front 
compartment. 
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The kit, auxiliary to an insulted 
and ice-chilled sample box in which 
milk samples are canded, has been 
very useful in field testing work for 
checking acidity and alcohol reac- 
tion. It can be easily fabricated in 
any locality for as little as Rs 25. 
The kit may be profitably used by 
rural milk collection agencies attach- 
ed to the milk schemes or co- 
operative organizations. 

Further details and drawings of 
the kit may be had from the 
Director of Dairy Research, Na- 
tional Dairy Research Institute, 
Karnal {Jndian Dairyman^ June 
1959, p. 127). 

NEW INDIAN STANDARDS 

Ethylene dibromide and 
methyl bromide: Both ethylene 
dibromide and methyl bromide are 
used as fumigants for control of 
pests of agricultural and animal 
husbandry products, such as, fresh 
fruits, vegetables, foodgrains, stored 
timber products, hides and skins. 
They are also used as soil-fumigants. 
These materials have been covered 
by the following two Indian Stand- 
ard Specifications: IS: 13 11- 1958 
Ethylene dibromide and IS:1312- 
1958 Methyl bromide. 

These specifications prescribe 
requirements and methods of test 
for specific gravity, distillation 
range, residue on evaporation, free 
acidity, freezing point, etc. Details 
of sampling, quality of reagents, 
packing and marking are also includ- 
ed. 

* The specification of methyl bro- 
mide covers- two grades of the 
material, namely ‘without chloropi- 
crin’ and ‘with chloropicrin’. A 
small quantity of chloropicrin added 
to methyl bromide makes it easier 
to find out whether after the fumi- 
gation all its vapours have been 
exhausted out or not. At the same 
time, some oleaginous materials 
can also not be fumigated with such 
a mixture due to certain chemical 
changes that are likely to occur in 
the oleaginous materials themselves. 
Hence the need for a grade, ‘with- 
out chloropicrin’ {I SI Bull., Sept. 
-Oct. 1959, p. 228). 


Edible tapioca products : Edible 
tapioca products comprise, among 
others, tapioca chips and tapioca 
fiour. Tapioca chips are prepared 
from the fresh tubers of tapioca; 
and are generally of two types, 
namely, white and parboiled. Both 
types are used as food. Tapioca 
fiour, which is prepared by powder- 
ing dried tapioca chips either in a 
disintegrator or in any other grind- 
ing mill, is used as an article of food 
as such or as an ingredient of other 
processed foods. 

These products have been covered 
by the following two Indian 
Standard Specifications : 

IS:1317-1958 Edible T^oca 
Chips, and 

IS:1318-1938 Edible Tapioca 
Flour. 

The specification for tapioca 
deals with both types of chips. 

These Indian Standards prescribe 
requirements and methods of test 
for moisture, total ash, crude fibre, 
acid-insoluble ash, etc., and also 
specify details of sampling, quality 
of reagents, packing and marking 
{ISI Bull, Sept.-Oct. 1959, p. 228). 

INDIAN PATENTS 

(A few of the Patent Applica- 
tions notified as accepted in Part 

III, Section 2 of the Gazette 

of India from 4th to 25th 

July 1959 are given below): 

62,987. A process for imparting a 
yellow colour and providing vitamin 
A fortification to fatty materials: 
Incorporating therein vitamin A 
aldehyde azine. — -Patented by East- 
man Kodak Company. 

62,989: Stabilized vitamin A 

composition: Admixed with 2, 6- 
ditertiary-butyl-4-methyl phenol, 
alone or with butylated hydroxy 
anisole. — -Patented by Eastman 
Kodak Company. 

64,836. Method for preparing 
pesticidal carrier: Reacting a diato- 
maceous calcium silicate with COg 
at 0-90° C. — ^Patented by Rohm 
and ITass Company. 

64,422. Polyethylene structures: 
Contacting thin heat-softened polye- 


thylene film with fibrous polyalkale- 
ne fabric and pressing these to- 
gether. — ^Patented by Union Car- 
bide Corporation. 

62,958. Production of tetracy- 
cline: Aerobically fermenting 
micro-organisms of genus Strepto- 
myces in aqueous medium with a 
chlorination inhibitor like 3-chloro- 
6 - methylmercapto - pyridazine. — ■ 
Patented by American Cyanamid 
Company. 

62,752. Preparation of cohala- 
mins: Culturing precursor requir- 
ing vitamin B 12 producing micro- 
organism in cobalt-containing nu- 
trient medium and treating the 
separated cell formed with precur- 
sor. — ^Patented by Olin Mathieson 
Chemical Corporation. 

62,029. Process for the production 
of an ester having pesticidal activity 
and pesticidal compositions contain- 
ing the same: Reacting pyridine 
alcohol with dialkyl thiophosphoric. 
acid halide. — Patented by Ruhr- 
chemie Aktiengesellchaft. 

FOREIGN PATENTS 

815,354. Dehydrated orange juice : 
Dehydrated orange juice, which 
upon reconstitution has substanti- 
ally the same flavour as the original 
juice is prepared by raising the 
temperature of an orange juice 
concentrate to 140-155°F., and 
simultaneously reducing the pres- 
sure as rapidly as possible to about 
5/16" of mercury maintaining the 
product under these conditions until 
it is thoroughly puffed, reducing 
the temperature of this puffed 
product to room temperature whilst 
maintaining the vacuum, and finally 
grinding the cooled product. 

In an example, the concentrate 
contained 50-60 per cent solids 
and, after heating to 90°F., it was 
mixed with corn syrup solids at the 
rate of 10 parts of concentrate to 4 
part^ of corn syrup solids ; by reduc- 
ing the pulp content in this manner, 
the concentrate puffs more readily. 
Sodium sulphite was then added as a 
a colour preservative. After deaera- 
ting at 240°F. under reduced pres- 
sure, the temperature was dropped 
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in two stages to below 155°F. and 
the product was then puffed. After 
cooling, the product was crushed 
to a fineness at which 100 per cent 
passed through a 10-mesh screen, 
and then mixed with 1 per cent 
of a mixture of 5 per cent orange oil 
and 95 per cent sorbitol. Finally, 
the product was packed under 
moisture-proof conditions . — Patent- 
ed by Vacu-Dry Co. {Food Maniif., 
October 1959, p. 412). 

814,924. Milk concentrate: Claims 
a powdered fat- containing milk 
concentrate which readily disperses, 
even after storage, in water to form 
a smooth, non-settling and stable 
dispersion. The concentrates, 
which comprise 35-88 per cent 
non-fat milk solids and 12-65 
per cent fat, can be prepared by 
adding a milk- coagulating enzyme, 
such as rennet or papain, to a fluid 
fat-containing milk composition 
having a solids content of 5-70 per 
cent, ■ preferably 45 per cent, and a 
fat content of 12-65 per cent (dry 
basis)'; the resultant mixture is 
maintained at the enzyme active 
temperature and is rapidly heated to 
inactivate the enzyme after the 
viscosity, which at first decreases, 
has increased to at least its initial 
value. 

The fluid fat-containing milk 
composition may be whole milk, 
a flavoured milk beverage or dried 
cream, but, in the last case, the 
dried material must be dispersed 
in water prior to the enzyme 
treatment — Patented by American 
Home Products Corporation {Food 
.Ma7tuf.j October 1959, p. 412). 

815,465. Preserving proteinaceous 
foodstuffs: In hot, humid, tropical 
regions, proteinaceous foodstuffs. 


such as meat and fish, are generally 
preserved by rather primitive 
methods such as drying in the sun, 
in the case of fish after a prelimin- 
ary salting. These products usually 
have a very limited storage life and 
soon develop unpleasant odours. 
The efficiency of the preservation 
appears to depend on the water 
content- of the treated material and, 
by the known methods it is difficult 
to obtain a satisfactory and uniform 
moisture content throughout the 
product. 

It has been found that by mixing 
the natural undried product in 
small pieces with 40 per cent to 
85 per cent by weight of an amylace- 
ous material, such as a starch- 
containing flour, for example, 
manioc flour, the resulting mixture 
can easily be dried to a moisture 
content of 10-15 per cent. The 
final product is perfectly preserved 
and can be used as a concentrate for 
tasty soups and other dishes. 

In an example, the manioc flour 
is pre-dired prior to use. With 
certain fish, such as herring the fish 
oil may be separated by treating 
the fish with warm air for several 
minutes. Finally, a short pre- 
heating serves to assist the easy 
recovery of the skin which can be 
used for glue manufacture. — Paten- 
ted by F. E. de Vries {Food Maiiuf.^ 
October 1959, p. 412). 

816,514. Edible fats: Relates to 
an improved process for the pro- 
duction of edible fats which may 
range from products capable of use 
as substitutes for palm kernel or 
coconut oil stearines to ‘hard’ 
butters capable of use as substitutes 
for cocoa butter, by any method of 
molecular rearrangement from 
essentially a single oil: the product 


may be used in the production of 
biscuit cream fillings, cream filling 
for chocolate, soft chocolate coatings 
ice cream chocolate coatings and 
other applications for which palm 
kernel or coconut oil stearines have 
been employed. — -Patented by J. 
Bibby and Sons, Ltd., {Food Trade 
Rev., October 1959, p. 50). 

816,343. Oil eniulsion: Relates 
to an oil composition which when 
incorporated in a mayonnaise im- 
parts to it an improved emulsion 
stability at low temperatures, and to 
the provision of an oil suitable for 
use in salad oil compositions and 
having improved oxidative stabi- 
lity. — Patented by Thomas Hedley 
and Co., Ltd. {Food Trade Rev., 
October 1959, p. 50). 

816,202. Treating fruit: A 
composition for use as a dip for 
destroying fruit fly larvae and eggs 
on citrus fruit comprises 20-80 
per cent by weight of ethylene 
dibromide, a petroleum distillate 
distilling in the range 130-400°C. 
and having a high degree of free- 
dom from unsaturated and aromatic 
hydrocarbons and at least one 
emulsifier capable of producing oil- 
in-water emulsions. — Patented by 
N. V. de Bataafsche Petroleum 
Maatschappij {Food Trade Rev., 
October 1959, p. 50). 

816,313. Preserving: Relates to 
a method whereby foodstuffs can be 
preserved in containers made entire- 
ly of plastic, e.^., polyvinylchloride: 
the flat surfaces of the walls of the 
container, i.e., those which are most 
liable of deformation, are held fixed 
between plates — ^temperatures of 
100° C. are permissible.— Patented 
by K. Van de Kerke {Food Trade 
Rev., October 1959, p. 53). 


RICE CONVENTION 
A Rice Convention 1960 of the Association 
of Cereal Research will take place from 
May 17-18 at Detmold, Western Germany 


.r-R'L 
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T he CFTRI has a Technical Translation Service which surveys technical and scientific publi- 
cations in modern European languages in the fields of Food Science and Technology. The 
Service offers facilities of translation of scientific articles mainly from German, French, Dutch 
anu Italian periodicals and covers a large number of publications in these languages. The 
translated material is made available to research workers and industries for their use on terms 
specified by the Institute. Lists of the translated contents of foreign journals and of the available 
translated articles are given in this section. 


GERMAN 

MIKROCHIMICA ACTA 
1960, No. 1 

Microtitrations of organic bases in non-aqueous 
solvents — G utterson, M. and Ma, T. S. . 

Studies in qualitative inorganic analysis XIV — 
Bailey, D. and Dowson, W. M. 

Contribution to the estimation of isonicotinic acid 
hydrazide and n-acetyl-deglucosaminyl-isonicoti- 
nic acid hydrazide. with 1, 2-naphtho-quinone-4- 
sulplionate — N ielsch, W. and Giefer, L. . 

Improved spot test for cardiac glycosides — S egel, 

K. H. 

Optical crystallographic properties of some antihis- 
taminic compounds — S hell, J. W., Witt, 
N. F. AND Poe, C. F. 

On the anomalous reactions in the determination 
of amino-nitrogen. VII. The anomaly of the 
sulphonic acid amide — K ainz, G. and Huber, li. . 

Paper chromatography of olefins — H uber, W. 

On the combustion of liquids by Schoniger’s 
method — B ennewitz, R. . . 

Anew, microchemical detection of nitrosocompounds 
—Anger, V. . . . . 

On the anomalous reactions in the determination 
of amino-nitrogen. VIII. The anomaly of some 
amino-acids — K ainz, G. and Kasler, F. 

Catalytic estimation of micro-quantities of cobalt in 
the presence of zinc — L aszlovsky, J. . 

Thin layer chromatography in toxicolog}^ — 
Machata, G. ..... 

Contributions to the flame-photometric analysis of 
the alkaline earth metals — P ungor, E. and 
Hegedus, a. j. 

Paper chromatographic separation and identification 
of the Ci-Cg aliphatic acids as 2, 4-dinitrobenzyl 
esters— J urecek, M., Churacek, J. and Cer- 

VINICA, V. ..... . 

Note on a flow-meter for small quantities of gas 
— Simon W. and Lyssy, G. PI. 

Limits of measurement of concentration of a high 
frequency titrimeter with a frequency of about 
130 MPIz — P ungor, E. and Balazs, L. 

Contributions to the microanalysis of elements 
— Malissa, H. ..... 

Ultramicro-determination of iodine in drinking 
water on the basis of FeigPs catalytic reaction 
— ^Jungreis, E. and Gedalia, I. . . 

A new, simple, nitrometer for Dumas nitrogen 
determinations — M itsui, T. . . . 

On a rapid method of nitrogen determination — 
Trutnovsky, H. . . . . . 


BIOCHEMISCHE ZEITSCHRIFT 

Vol. 332, No. 1 

On the different natures of lactic acid dehydro- 
genases. IV. Quantitative determination of some 
enzyme distribution samples. Comparative study 
in different classes of vertebrates — Wieland, Th. 
et al. 

Combination of ferment haemin with peroxydase- 
protein — Kiese, M. and Kurz, H. . 

Metabolite content and metabolite concentration 
in the rat liver — PIohorst, F. J., Kreutz, F. H. 
AND Bucher, Th. ..... 

Comparative biochemistry of the pyridine nucleotide 
systems in the mitochondria of different organs 
— Klingenberg, M., Slenczica, W. and Ritt, W. 

Amino-acid analysis of wool keratin after UV- 
irradiation — Hildebrand, D. and Kersten, PL 

Photometric determination of phosphorus in the 
serum by the vanadate-molybdate method — 
Boguth, W. and Horn, V. . 

Effect of thiamine disulphide on the growth of 
Lactobacillus fermenti 36 in the agar-plate test 
— Bandidi, Z. G. . 

Vol. 332, No. 2 

On structural and enzymatic models in the muscles 
of Locusta migratoria — ^\^ogella, W. et al . 

Specific absorption of anti-bodies in agar-gel 

Mainzer, K. and Turba, F. . 

Enzymatic determination of ‘ionised’ magnesium 
in plasma — Baum, P. and Czok, R. 

Characterization of two adenosine triphosphatases 
in the cellular nuclei of the pig’s liver — Fischer 
F., Siebert, G. and Adloff, E. . . ' 

Reduction of sulphate in yeast — HiLz, PL, Kittler 
M. AND Knape, G. . . . ^ ^ 

Chromatography of phosphate-containing metabo- 
lites of a human liver biopsy— Schnitger, H. et al 

Qualitative phosphatide analysis of a lipoid extract 
and isolation of phosphatidyl serine from the 
bovma heart muscle — Horhammer, L and 
Richter, G. . . . > . and 

The biosynthesis of terpenes. IX. On the /3-. 
hydroxy-/^-methyl-glutaryl-reductase of yeast 
— Knappe, j., Ringelmann, E. and Lynen, F. 

Removal of the glycolysis inhibition of Ascites tumor 
cells after X-ray irradiation by means of phosphate 
— Dose, K. and Dose, V. . . ^ 

Vol. 332, No. 3 

The amino-acids of the alcohol dehydrogenase from 
yeast— Wallenfels, K. and Arens, A. 

Investigations on lactose splitting enzymes. IV.* 
Ihe aminoacids of the ^^^-galactosidase of E coli 
—Wallenfels, K. and Arens, A. . ’ ^ 
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Model investigations on the biological activation of 
single-carbon units. 11. A model of the serine 
hydroxylmethylase reaction — E rode, E. and 
Jaenicke, L. . 

On the inositophosphatides of the bovine brain 
^ — Horhammer, L., Wagner, FI. and Holzl, J. 
Chlorophyll fluorescence and carbonic acid assimi- 
lation. XIII. The fluorescence curve and the 
photochemistry of the plant — K autsicy, H., 
Appel, W. and Amann, H. . 

Concentration and rate of exchange of the free 
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Supplementary value of a 
protein food based on a blend of 
cocoanut meal, groundnut flonr 
and bengalgram flour to the diet 
of children, by Subrahmanyan, V., 
Doraiswamy, T. R., Bhagavan, R. 
K., Tasker, P. K., Sankaran, A. N., 
Rajagopalan,' R. and Swaminathan, 
M., Ann. Biqclieni. exptl. Med.^ 
1959, 19 (6), - H?. — A feeding 
experiment extending over a period 
of 8 months was carried- out on 
forty boys aged 7-12 . years in a 
boarding home in Mysore to assess 
the value of supplementing their 
diet with 56.8 g. daily of multipur- 
pose food composed of groundnut 
flour, cocoanut meal and bengal- 
gram flour and fortified with cer- 
tain vitamins and calcium phosh- 
pate. 

The children were paired accord- 
ing to initial height and weight and 
the member of each pair allotted at 
random ;to the control and experi- 
mental groups. Values for weight, 
height, nutritional statiis, haemo- 
globin level and red-cell count were 
obtained at the beginning and end 
of the, experiment for the subjects in 
the two groups. 

The increase in height, weight, 
red-cell count and haemoglobin 
levels of the subjects in the expe- 
rimental group receiving the supple- 
ment, were significantly higher than 
those obtained for the control 
group. Fourteen out of twenty 
children in the experimental group 
improved in their nutritional status 
whereas none in the control group 
showed any improvement: . ^Ori the 
other hand, three children in the 
control group showed deterioration 
and the remaining were stationary. 

The effect of supplementary 
protein food containing cocoa- 
nut meal, groundnut and Ben- 


PART I (Cftri) 

galgram flours on the metabo- 
lism of nitrogen, calcium 
and phosphorus in children 
subsisting on a poor rice diet, 

by Tasker, P. K., Narayana Rao; M. 

. S^yaminathan, M. and Subrah- 
manyan, V., Ann. Biochem. exptl. 
Med.; 1959, 19 (6), 15.3.— The- 
metabolism of nitrogen, calcium and 
phosphorus was studied during 5 
days in six pairs of boys aged 10.-12 
years, similar in age, height and 
weight and fed on a diet based on 
rice or on the same diet supple- 
mented daily with 56.8 g. of protein 
food consisting of a blend of low 
fat cocoanut meal, groundnut flour 
and Bengal gram flour fortified with 
calcium phosphate and certain 
vitamins. 

The mean daily nitrogen intakes 
on the rice diet and rice-protein 
food diet were 6.73 g. and 9.94 g. 
respectively. All the children in 
the two groups mantained positive 
nitrogen balance. The daily nitro- 
gen retention on the rice-protein 
food diet (2.12 g.) was significantly 
higher (P<0.05) than that on the 
rice diet (1.37 g.) 

The mean daily intakes of calcium 
on the rice diet and rice-protein 
food diet were 631 mg. and 853mg. 
respectively. All the subjects in the 
two groups were in positive calcium 
balance. The daily retention of 
calcium in the subjects on the rice- 
protein food diet (355 mg.) was 
significantly higher (P<0.05) than 
that observed on the rice diet (255 

. The mean daily intakes of 
phosphorus on the rice diet and 
rice-protein food diet were 1144 
mg. and 1483 mg. respectively. All 
the subjects in the two groups were 
in positive phosphorus balance. 
The daily retention of phosphorus 


on the rice-protein food diet. (538 
mg.) was significantly higher than 
that observed on the. rice diet (434 
mg.).. . . _ _ - 

' Processing of turmeric, by 
Desikachar, H. S. R., Srinivasan; 
M. and Subrahmanyan V., Res: 
^ hid., 1959, 4 (7), 172.— In the 
conventional method of processing 
raw turmeric tubers for iriip roving 
their appearance and . colour, . they 
are first boiled in cowdung extract 
and subsequently treated with* an 
emulsion made of castor seed paste, 
alum and Chemichrome (a brand of 
lead chromate). The first treat- 
ment is neither hygienic nor- aesthe- 
tic, and the latter treatment con- 
taminates the tubers with lead which 
is a cumulative poison. 

As a result of studies conducted 
at the Central Food Technological 
Research Institute, Mysore, a 
method has been worked out in 
which neither cowdung nor lead 
chromate is used. The tubers are 
boiled in lime water, sodium car- 
bonate or sodium bicarbonate solu- 
tion instead of cowdung extract. 
A solution containing 20 g. sodium 
bisulphite and 20 g. concentrated 
hydrochloric acid per 150 lb. of 
tubers is recommended in place of 
Chemichrome to give them the 
desired yellow tint. 

Production of malt extract— 
Project costs, by Chandrasekhara, 
M. R., Narayana Rao, M., Swami- 
nathan, M., Lahiry, N. L., Bhatia, 
D. S., Parpia, Hi A.;B. and Subrah- 
manyan, V., Res. ^ hid., 1959, 
4 (8), 189.— The present production 
of malt extract in India is insuffici- 
ent to meet the requirements and 
considerable amounts of it are 
imported. This is despite the fact 
that cereals like ragi {Eleusine 
coracana), jowar {Sorghum vulgar e) 
and barley, suitable for* the , prepa- 
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ration of malt, and malt extract are primarily due to the non-availability titute, Mysore, for the preparation 
available in the country. The of know-how. The details of a of malt extract from ragi and the 
development of indigenous malt process worked out at the Central project cost data for the same are 
extract industry has been hampered Food Technological Research Ins- presented in this paper. 


ADULTERATION 

Detection of traces of arge- 
mone oil in mustard oil-a micro 
test, by Chakravarti, R. N., et al.\ 
J. & Proc. List. Chein.j 1959, 
31 (3), 118.^ — ^Argemone oil is 

commonly admixed with mustard 
oil and several tests are adopted to 
detect the presence of the same. 
Of the seven tests mentioned, the 
hydrochloric acid test appears to be 
quite simple and sensitive. It 
consists in treating the ethereal 
solution of the sample of oil with a 
few drops of a 20 per cent aqueous 
solution of hydrochloric acid and 
keeping for sufficient time. An 
orange to yellow colour appears in 
the aqueous layer indicating, the 
presence of argemone oil. ‘All the 
tests are, however, micro-tests and 
are not useful in detecting the arge- 
mone oil, if present in minute traces. 
The A A. have reported in this 
paper a micro-test which can detect 
the presence of as low as 0.005 per 
cent of argemone oil in mustard 
oil. For carrying out this spot test, 

1 ml. of the adulterated oil is diluted 
with 1 ml. of ether in a small test 
tube and then six drops of 20 per 
^ cent HCl are added. The test tube 
is tightly plugged with cotton wool 
and kept for two days after which 
the lower aqueous layer is transferr- 
ed to a 1 ml. tube and washed twice 
by decantation with ether. After 
removing all the ether, the aqueous 
solution was put on a filter paper 
in the form of a spot which is then 
dried. When the spot is observed 
in presence of ultra-violet light 
using Wood’s filter, a yellow fluo- 
rescence is seen. This fluorescence 
test is positive only when mustard 
oil is adulterated with argemone 
oil. Pure mustard oil under identi- 
cal conditions fails to give any 
fluorescence. This can be further 
confirmed by paper partition chro- 
matographic procedure, the details 
of which are given. k.l.r. 
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Chromatographic detection of 
opium in tea and other foods, by 
Sengupta, ,P- V., Mitra, S. N. and 
Roy, B. R., J. & Proc. Inst. Chem., 
1959, 31 (3), 124. — It is likely that 
prepared tea and milk preparations 
may be adulterated with opium and 
a cjfiromatographic method has been 
reported in this paper for detecting 
the same. The method depends on 
the identification and isolation of the 
opium alkaloids particularly mor- 
phine which is present in maximum 
amount in opium. The procedure 
consists in placing a drop or two of 
the test solution (liquid tea or any 
other beverage) on Whatman No. 1 
filter paper, keeping the paper 
horizontally over a petridish con- 
taining the solvent and covering the 
whole thing with a glass cover or 
bell jar to make it air-tight. The 
chromatogram is run for 2-3 hr., 
after which the paper, is taken out, 
dried under fan for about 1/2 hour 
and then sprayed lightly with the 
iodo-platinic chloride developer. 
The immediate appearance of 
bluish green streaks or scars indicates 
the presence of opium. No such 
colour appears with pure tea and milk 
preparations. Prepared tea as well 
as milk preparations containing 
various proportions of opium,' viz.^ 
1, 2, 5 and 10 per cent were subject- 
ed to the chromatographic test. It 
was found that the test could easily 
detect up to 2 per cent of opium in 
the foodstuff. With 1 per cent 
opium, faint bluish green streaks 
appear. Presence of opium can also 
be confirmed by isolating the alka- 
loid, morphine, from the foodstuff. 
The details of the procedure for 
isolation are also given. 

K L R 

ANALYTICAL 

Sodium and potassium con- 
tents of some food materials, by 
Roychowdhury, S. P. and Gyani, 
B. P., Indian J. appl. Chern.^ 1958, 
2 (3), 1 13.— It is necessary to know 


the' sodium content of foodstuffs 
commonly consumed particularly 
when a low sodium diet has to be 
evolved. The total sodium con- 
tent in such diets must be as low as 
500 mg. per day. This has to be 
attained without affecting the nutri- 
tive value of the diet with respect 
to other factors. The AA. have 
determined the sodium and potas- 
sium . contents of several food 
materials by ashing the material 
(l-2g.) in a muffle furnace at 573 ± 

20° C for 4. hours after which the 
ash is taken up in a small quantity 
(0.5 c.c.) of concentrated HCl and 
then making up to a known volume 
by adding distilled water. Solu- 
tions thus prepared were used for 
measurements in a flame photome- 
ter. The values for sodium and 
potassium were read out from 
standard curves. The sodium and 
potassium contents of several cereals, 
pulses, leafy and other vegetables, 
condiments and miscellaneous food- 
stuffs are reported in the paper. 
The sodium content of a balanced 
diet has been calculated and given. 
Based on this figure, it is found that 
a restricted sodium diet could be 
easily obtained if use of table salt, 
is omitted. The chief sources of 
sodium in the above diet are drink- 
ing water and milk. If, however, 
a very low sodium diet is required, 
it is advisable to use milk and milk 
products sparingly and drink rain 
water wherever available as addi- 
tional checks on sodium intake. 

K.L.R. 

BIOCHEMISTRY AND 
NUTRITION 

Distribution of phospholipids 
and cholesterol in normal hu- 
man beings, by Patil, V.S., Tattani 
M. H. and Magar, N. G., Ann. 
Biochem. exptl. Med.^ 1959, 19 (8), 
183. — The study of serum phospho- 
lipids is gaining impetus now 
because of its possible relation to 
atherosclerosis. In-thi's' p^'erpthe — - 
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AA. have studied the distribution of 
serum phospholipids of Indians of 
different age groups. Blood serum 
of 52 normal male subjects of differ- 
ent age groups var}dng from 30 to 
60 years have been analysed for 
total, free and ester cholesterol, total 
phospholipids, lecithin, sphingo- 
myelin and cephalin. The values 
for all the factors except cephalin 
significantly increased in the age- 
group 50-60 as compared to those 
of the age-group 30-40. Higher 
cholesterol value with rising age 
was manifested by the ester fraction 
of the cholesterol. The phospho- 
lipids of the sera were largely made 
up of lecithin and sphingomyelin. 
Cephalin was also found to be pre- 
sent in subjects of all the age-groups 
but there was pronounced effect of 
increasing age on this component. 

K.L.R. 

Urease in wheat leaves, by 
Gupta, Y. P. and Das, N. B., Ann. 
Biocliem. exptl. Med., 1959, 19 (8), 
199. — Studies on the urease activity 
in wheat leaves have been presented 
here. It was found that urease, 
which hydrotyses urea into ammonia 
and carbon dioxide, is present in 
wheat leaves in low concentrations. 
This en 23 ^me was found to be 
mainly in the soluble portion and 
was present at different stages of 
grovth (pre-flowering and post- 
flowering). Partial purification of 
this enzyme was done with alcohol 
or acetone. Acetone proved to be 
better than alcohol for this purpose. 
Some properties of this enzyme 
preparation were studied. In a 
manometric experiment, theoretical 
amounts of carbon dioxide and 
ammonia were released. The en- 
zyme was found to lose its activity 
on heating for 15 minutes and was 
not affected by prolonged dialysis 
in the cold. The optimum pH 
value for its activity was found to be 
between 7.0 and 7.5. The activity 
increased with the increase in the 
concentration of the enzyme as 
well as with the period of the 
reaction. Sodium fluoride showed 
strong inhibition of the enzymic 
activity. 
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The oxidation of amino-acids 
by plant mitochondria, by Das, 
H. K. and Rov, S.C., Ann. Biochem. 
exptl. Med., ^1959, 19 (9), 225.— 
IMitochondria have been isolated 
from etiolated germinating seeds 
of P. aureau, V. sinensis and 
V. caiiang. Their ability for the 
oxidation of amino-acids has been 
studied with the help of 2:3:5- 
triphen}dtetrazolium chloride. 

Of the twenty- two amino -acids 
studied, only /-glutamic acid, /- 
cysteine, glycine and ^//-alanine 
were found to be oxidized relatively 
at a higher rate. Preparations from 
48-hr. old seedlings w^ere found to 
be most active. Incorporation of 
phosphate in the homogenization 
medium increased the abilit}' of 
mitochondria to oxidize amino- 
acids, while w-ashing decreased it. 
Prolonged contact with phosphate is 
injurious to mitochondria obtained 
from the seedlings of P. aureus 
but it has no effect on those 
from V. sinensis. The pH of the 
homogenization medium should be 
kept at l.Q~1.2 in case of P. aureus 
and at 6.6. in case of V. sinensis. 

Studies on pyridine nucleotide 
metabolism. Part III. Effect 
of protein deficiency on the 
synthesis of ribose phosphate 
from glucose-6-phosphate in rat 
liver and blood, by Tulpule, P.G., 
Indian J. med. Res., 1959, 47 (3), 
240. — ^The investigations on the 
biosynthesis of ribose phosphate by 
oxidative decarboxylation of glu- 
cose-6-phosphate with the partially 
purified enzyme preparations of liver 
and red blood cells of albino rats 
were undertaken in an effort to 
approach the problem of pentose 
synthesis in nucleotides. The re- 
sults of these studies indicated that 
in acute protein deficiency the 
enzymes concerned \vith the synthe- 
sis of ribose via the oxidative path- 
way of hexose monophosphate 
shunt by the tissues concerned re- 
mained unaffected even wTen the 
DPN synthesizing capacity of liver 
had markedly deteriorated. 

Studies on human lactation. 
Part I. Diet survey of lactating 
women in different socio-econo- 


mic groups and the effects of 
socio-economic status and stage 
of lactation on the proximate 
principles and essential amino 
acids of human milk, by Kar- 
markar, M. G., et al, Indian J. 
med. Res., 1959, 47 (3), 344.— A 
survey of the dietary intake of 
lactating women belonging to vari- 
ous socio-economic groups shows 
that the diet of lactating w’omen, 
particular!}' of the very poor and 
poor classes, is far inadequate with 
regard to calories, protein and 
calcium. The fat content of milk 
is found to be less in the very poor 
class than in the other groups 
studied. The middle class shows a 
superiority with regard to some of 
the amino acids in milk, viz., 
histidine, arginine and threonine. 
A decrease in fat, protein and amino- 
acid contents of milk is observed 
after the first month of lactation 
after which values remain more or 
less steady. The values for protein 
were found to compare well wdth 
those reported for subjects and to 
be considerably higher than those 
reported for British, American and 
other subjects. The values for fat 
w'ere found to compare W'ell with 
British, American and Australian 
subjects and to be generally higher 
than those reported for other groups. 
The amino-acid content of milk in 
the subjects studied appears, as 
compared with other groups, to be 
low, with regard to, leucine and 
valine and favourable with regard 
to histidine, isoleucine, lysine, 
arginine and threonine. 

Studies on human lactation. 
Part II. Effect of socio-economic 
status on the vitamin content of 
human milk, by Deodhar, A. D. 
and Ramakrishnan, C. V., Indian 
J. med. Res., 1959, 47 (3), 352.— 
Studies carried out on the effects of 
socio-economic status and stage of 
lactation on the vitamin content of 
human milk show that the contents 
of pantothenic acid and vitamin B^o 
progressively increase with socio- 
economic status. With regard to 
vitamin Bj^ content of milk, the \^ery 
poor group shows a significant 
superiority over other groups. The 
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state of lactation seems to have no 
effect on vitamin and vitamin B|2 
contents of milk. In the case of 
pantothenic acid and vitamin B25 
the value remains more or less 
steady after the first month of 
lactation. 

Dietetic hepatic lesions. In- 
fluence of protein level and 
vitamin Bo complex deficiency 
on the liver of rats, by Datta, 
N. C., Krishnan, L. S. and Radha- 
krishna Rao, M. V., Proc. Indian 
Aca. Sci.j 1959, 50 (6), 340. — 
Attempts have been made to induce 
hepatic lesions in albino rats by 
varying the quantity of the protein 
(casein) and by withholding the 
supply of the vitamins of the Bo 
complex. On the vitamin B2 com- 
plex deficient diets, the average life- 
span of the rats was largely influ- 
enced by the casein content of the 
diet, while those which received 
similar casein diets with yeast as 
supplement lived longer. Fatty 
infiltration of the liver with pro- 
gressive fibrosis (akin to human 
portal cirrhosis) can be more easily 
produced in rats by prolonged feed- 
ing of diets low in protein (casein) 
content and deficient in the vitamins 
of the Bg complex. Increasing the 
level of protein (casein) in the diet 
or supplementing low protein diets 
with yeast has a marked corrective 
effect on fatty infiltration of the liver 
and this is attributed to their res- 
pective methionine and choline 
contents. In general, the vitamins 
of the B2 complex have a marked 
beneficial effect on the fatty livers 
when given early enough as a 
supplement. 

FRUIT AND VEGETABLE 
PRODUCTS 

Studies on ascorbic acid in 
bitter gourd and cauliflower, by 
Tewari, C. P., Ann. BiocJieni. exptl.^ 
Med., 1959, 19 (8), 191.— On cook- 
ing, bitter gourd and Tricosanthes 
-dioica suffered loss of ascorbic acid, 
but the loss undergone by the for- 
mer was generally less. The prac- 
tice of debittering of bitter gourd 
by salting and drainage of fluid is 
not desirable as it leads to loss of 


ascorbic acid. On the basis of 
retention of ascorbic 'acid during 
boiling with distilled water, veget- 
ables could be divided roughly 
into two groups; the first group, 
represented by bitter gourd and 
cauliflower, retained more of ascor- 
bic acid than the second group. 
Cauliflower and the leaves of knol 
khol undergo the same degree of 
loss of ascorbic acid whether cooked 
or merely boiled with tap water. 
Stored bitter gourd and cauliflower 
suffered a greater loss of ascorbic 
acid than the fresh vegetables on 
boiling. Storage of bitter gourd 
leads to the gradual transformation 
of ascorbic acid to dehydroascorbic 
acid and diketogulonic acid. These 
transformations are more rapid at 
37°C than at 3°-4°C and are most 
marked when the frozen material is 
allowed to thaw. Dehydroascorbic 
acid and diketogulonic acid could 
not be detected in significant quan- 
tities when cauliflower was stored 
at 3^-4^C and at 28°-3rC. How- 
ever, thawing of frozen cauliflower 
results in complete transformation 
of ascorbic acid into dehydroascor- 
bic acid and diketogulonic acid. 
The loss undergone by dehydro- 
ascorbic acid and diketogulonic 
acid on boiling of vegetables was 
usually greater than that of ascorbic 
acid. 

';^Studies in the nutritional va- 
lues of Indian vegetables. Part 
I — (N.O. Cucurbitacae), by 
Dhargalkar, M. D. and Guha, S. 
K., J. & Proc. Inst. Chem., 1959, 
31 (3), 109. — In this study, analysis 
of vegetables of the cucurbitacae 
family which are widely grown and 
are cheap, has been undertaken with 
a view to assessing their nutritive 
value and find out in particular 
as to how far the}'^ can meet the 
protein requirements of poor people. 

. The fresh fruits of Coccinia indica 
W. and A., Cucurbita maxima 
Duchesne, Liijfa achtangida Roxb., 
Momordica charantia Linn, and 
Trichosanthes anguina Linn, have 
been used for the analysis after dry- 
ing, Y alues for ash, moisture, solu- 
ble extractives in ether, alcohol, 
chloroform and water, protein and 


fixed oil are given. The protein 
content of the dry fruits varies from 
13.23 to 23.62 per cent, thus indi- 
cating that the vegetables are fairly 
a good source of protein. The 
amino acids present in the fruits 
have been identified by paper chro- 
matographic technique and the 
following are found to be present in 
the hydrolysates of the fruits, 
alanine, arginine, aspartic acid, 
cysteine, glutamic acid, histidine: 
leucines, methionine, phenylalanine 
serine, threonine and valine. 

K.L.R. 

Studies on the microbial spoil- 
age of canned food. L Isolation 
and identification of some spoil- 
age bacteria, by Rangaswami, G. 
and Venkatesan, R., Proc. Lidian 
Aca. Sci.y 50 (6), 349. — In an att- 
empt to study the microbial spoil- 
age of canned food seven bacteria 
were isolated from seven different 
spoiled canned foods collected 
from various sources. When the 
pure cultures of the bacterial isolates 
were inoculated into freshly pre- 
pared and sterilized cans of curried 
vegetable, sliced potato and mixed 
fruit, all of them proved to cause 
harmful effects to a lesser or greater 
extent. 

The bacteria were studied in 
detail for their morphological, cul- 
tural and physiological properties 
including their capacity to utilize 
certain carbon and nitrogen sources 
and on the basis of the results 
obtained they are identified as 
Bacillus circulans Jordan, B. h'evis 
Migula, B. suhtilis Cohn, B. coagii- 
lans Hammer, B. ■ licheniformis 
(Weighmann) Chester, Lactobacil- 
lus feiinenti Beijerinck and Clos- 
tridium histolyticum (Weinberg and 
Seguin) Bergey et al. 

Ascorbigen in plant materials, 
by Bose, S. and Guha, B. C., Sci. 
& Cult., 1959, 25 (6), 387.— 
Ascorbigen, a bound form of ascor- 
bic acid, has been reported to be 
present in cabbage and a method of 
isolating it has been developed. In 
this note, a chromatographic pro- 
cedure is described for identifying 
ascorbigen and distinguish it from 
ascorbic acid and indole-3-acetic 
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acid (lAA) which are believed to be 
the products of acid hydrolysis of 
ascorbigen. Ascorbigen has been 
subjected to ascending paper chro- 
matography using various solvents 
of which ethyl acetate-chloroform 
(4:2) and methonal-n-butanol (4:2) 
gave good results. Among the 
detecting reagents tried, Ehrilch’s 
reagent, formalin-HCl and 2, 4- 
dichlorophenol-indophenol were 
found most suitable in distinguishing 
ascorbigen from ascorbic acid and 
I AA. Contrary to earlier report that 
the occurrence of ascorbigen is res- 
tricted to the family Cruciferae^ the 
AA. have found ascorbigen in 
certain non-cruciferous plant mate- 
rials. The range of values for the 
ascorbigen content of two varieties 
of chillies, 3 varieties of bitter- 
gourd and of guava are given. 

K.L.R. 

OILS AND FATS 

Toxicity limit of argemone oil, 
by Mullick, D. N., Indian J, med. 
Res,, 1959, 47 (3), 311. — Argemone 
oil, which is commonl}?- used for 
adulterating mustard oil, is known 
to produce toxic effects like epide- 
mic dropsy-like condition. No 
data is, however, available on the 
lower limit of argemone oil in mus- 
tard oil that can produce the toxic 
symptoms. In this study, the 
author has attempted to find out the 
tolerance limit of argemone oil in 
mustard oil by rat feeding experi- 
ments. Six groups of rats were fed 
with the usual synthetic diet contain- 
ing mustard oil and supplemented 
with different quantities, viz., 0, 
0.5, 1.0, 2.0, 4.0 and 8.0 ml. of arge- 
mone oil. Records of weekly body- 
weight, clinical condition, morta- 
lity, reproductive performance, 
haemoglobin concentration of the 
blood and feed consumption were 
maintained over a period of 40 weeks. 
.The results obtained have been 
presented and discussed. It was 
found that rats fed higher amounts 
of argemone oil (2-8 ml.) showed 
retarded growth from as early as 
fourth to fifth week after the feeding 
started. The clinical conditions 
. were not conspicuous and rnprtality 


was not recorded till 24 weeks after 
which period the animals showed 
abnormal conditions of illness. The 
reproductive capacity of the rats 
fed diet supplemented with 2.0, 
4.0, and 8.0 ml. of argemone oil was 
completely affected and there was 
no sign of pregnancy. Higher 
amounts of argemone oil leads to 
lower haemoglobin concentration 
and lesser ingestion of feed. The 
results indicate that the presence of 
argimone oil at a level of 1 ml. or 
more in the diet limits the intake 
of nutrients resulting in malnutrition 
and leading to the disease symptoms 
observed. 

K.L.R. 

TEA 

Caffeine and tannin contents 
of stalky tea, by Sarkar, S. R., 
Curr. ScL, 1959,28, (9), 366.— The 
Food Adulteration Rules have laid 
down that the crude fibre content 
of tea should not be more than 15 
per cent. No distinction is made 
between dust, leafy and stalky 
tea in the standard and as such even 
stalky tea having high fibre is found 
to pass the prescribed standard of 
crude fibre. As the flavour of 
tea beverage depends mainly on 
the caffeine and tannin contents, 
the author has analysed 50 samples 
of tea to find out whether any 
correlation exists between the crude 
fibre content and the caffeine 
and tannin contents of stalky tea. 
The range of values for crude fibre, 
caffeine and tannin obtained are 
given. The results show that there 
is no correlation between crude 
fibre value and caffeine and tannin 
contents of stalky tea. The caffeine 
and tannin values , are low ranging 
between 2.0-3. 0 and 5. 2-9. 6 respec- 
tively. 

K.L.R. 

GENERAL 

Jujubes from tamarind seed 
jellose, by Rao, P.S., Res & hid., 
1959, 4 (7), 173. — ^Jujubes available 
in the market are mostly gelatine- 
based and are, therefore, unaccep- 
table to the vegetarian section of 
the people. A method is reported in 
this .paper for the . preparation ..of 


jujubes in which jellose, a con- 
stituents of tamarind seeds, is used 
in place of gelatine. Tamarind seed 
being an inexpensive commodity the 
cost of production is rriainly contri- 
buted by sugar, and at the existing 
price level of sugar (Rs. 1.1/kg.) it 
works out to Rs. 1.92/kg. Compared 
to this, the current price of 
gelatine-based jujubes is Rs 3.06/kg. 

The method of preparation in- 
volves the following steps : (i) 

extracting jellose by boiling crushed 
tamarind kernel with water; (ii) 
adding sugar and a suitable dye; 
(iii) concentrating the extract to 
to 65°-70° brix; (iv) allowing the 
concentrate to set in a cool 
place; (v) cutting the jelly into 
pieces of the desired shape and size ; 
(vi) drying them in the sun or in an 
air-oven at 40°-45°C; and (vii) 
coating the pieces with sugar and 
cornflour. 

Resilient pads from bamboo 
waste, by Jain, N. C., Res. & 
hid., 1959, 4 (8), 192.— A method 
is reported for the preparation of 
resilient pads, used for packing 
motor transport batteries, from 
shavings, a waste material obtained 
during the manufacture of bamboo 
boards. Till now, the entire de- 
mand for these pads (c. 108,000 per 
year) has been met through imports. 

The process consists in mixing 
bamboo shavings, cut to a uniform 
size (2-3 in. long), with cold setting 
cashewnut shell liquid adhesive, 
pressing them under moderate 
pressure for 24 hr. and allowing the 
pads formed to condition for one 
week. The pads obtained are 
comparable both in cost and per- 
formance to imported ones. 

Wax from sisal waste, by 
Mhaskar, V. V., Hinge, V. K. and 
Shah, S. M., Res. & hid., 1959, 
4 (9), 219. — -In the absence of 
indigenous sources of carnauba and 
other similar hard waxes required 
in the preparation of polishing com- 
positions and in the manufacture, 
of carbon papers, India has to. spend 
Rs 16-20 lakhs annually . in import- 
ing carnauba wax and polishing 
compositions. Investigations in pror 
gress at thoNationaLChemical Labor 
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ratory, Poona, with the object of 
finding substitutes for carnauba wax 
from indigenous sources have shown 
that the wax recovered from the 
waste material left over after separa- 


ANALYTICAL 

Determination of aluminium 
and iron in plant tissue, by Ru- 
bins, E. J. and Hagstrom, G. R., 
J.^agric, Fd, Chem., 1959, 7 (10), 
722. — A procedure has been deve- 
loped for the fluorometric deter- 
mination of small quantities of 
aluminium in perchloric acid digests 
of plant tissue using 8-quinolinol. 
Iron is first removed and determined 
by formation of the ferrous complex 
of 4, 7-diphenyl-l, 10- phenan- 
throline (bathophenathroline) at 
pH 3-4, followed by extraction 
with chloroform containing a little 
iso-amyl alcohol. The fluorescent 
complex of aluminium with 8- 
quinolinol is extracted with chloro- 
form at pH 4.7-5. 1. Quantities 
of iron up to 20 y and of aluminium 
up to 10 7 are determined. Manga- 
nese, copper, and zinc in amounts 
usually encountered in plant tissue 
do not interfere. 

Micro method for the deter- 
mination of calcium and mag- 
nesium in general biological 
material, by Hunter, G., Analyst, 
1960, 85, 12. — micro method for 
the determination of calcium and 
magnesium in general biological 
material is described and critically 
examined. A simple quantitative 
device for the comminution of 
tissues is described, with a method 
of treating the ground material 
with trichloroacetic acid. An al- 
ternative ashing procedure is also 
described. 

The calcium and magnesium are 
precipitated together as phosphates 
from the trichloroacetic acid filtrate 
or from the solution of the ash. 
Calcium and magnesium are shown 
to be thus quantitatively recovera- 
ble at or above conc-^ntrations of 
7 X 10'^ and 2.4 X 10'^ mole per 
litre, respectively. The metals are 
thus separated from excess of phos- 


ting the fibre from the leaves of 
plants of the Agave family, com- 
monly known as sisal, can replace 
carnauba wax in many of its uses. 
Sisal wax resembles carnauba wax 

PART III (Foreign) 

phate and iron and from copper 
and zinc. The solution of the pre- 
cipitate is often directly titratable 
for calcium and calcium plus mag- 
nesium by the method already 
described by Hunter. 

Interfering metals, which may 
under certain conditions accom- 
pany the phosphate precipitate, are 
removed from its solution by treat- 
ment with diethyldithiocarbamic 
acid and extraction with carbon 
tetrachloride. Diethyldithiocarba- 
mate does not compete with the 
metal indicators for calcium and 
magnesium, and, as the solubility 
of carbon tetrachloride in water is 
negligible, there is no volume change 
in the aqueous phase. 

In order to test the method, 
analyses by different procedures 
of biological materials with widely 
varying chemical compositions are 
given. The particular procedure 
chosen depends on the nature of the 
material to be analysed and for 
most materials may be made a 
simple routine operation. 

A paper chromatographic 
method for lactase and maltose 
activity determination, by Phi- 
lippu, A. J., Enzymglogia, 1960, 21 
(4), 216. — The determination of 
lactase or maltose activity of differ- 
ent tissues is based on the difference 
of the reductive power of a tissue 
substrate mixture before and after 
incubation for a constant time at a 
constant temperature. It is ex- 
pressed in percentage of lactose or 
maltose hydrolysis. The present 
paper deals with a method by which 
the unhydrolysed lactose or maltose 
after incubation is determined by 
using a paper chromatographic tech- 
nique for the separation of these 
sugars from their derivatives of 
hydrolysis. The tissue having the 
enzyme activity is homogenised 
with water, the homogenate mixed 


in solvent takeup and heat resist- 
ance — -properties that determine the 
suitability of a wax for use in the 
preparation of polishing compo- 
sitions. 


with 4 per cent solution of lactose 
in a buffer of pH 5.6 and a few 
drops of toluene are added. The 
mixture is incubated at 38°C for 
periods ranging from 30 minutes to 
four hours. After incubation, 10 
per cent solution of trichloroacetic 
acid is added to the homogenate 
mixture, the tube shaken vigorously 
and after 5 minutes the contents are 
filtered. A control batch is main- 
tained in a similar way but with the 
addition of TCA before incubation 
so that the enzyme activity is 
completely inhibited. The filtrate 
is used for spotting on Whatman 
No. 1 circular paper. The chro- 
matogram is developed using the 
solvent, n-propanol: ethyl acetate: 
water: a-picoline (14:2:4:9 v/v). 
After standing for 8 hr., the chro- 
matogram is dried and cut. One 
half is sprayed with a dye solution 
suitable for detecting reducing 
sugars. The lactose area from the 
non-sprayed half of the chromato- 
gram is cut and used for quantitative 
determination of. unhydrolysed 
lactose by the colorimetric method 
using a spectrophotometer. The 
results are expressed in of 

hydrolysed lactose by determining 
the difference of lactose concentra- 
tion between the inhibited and the 
active homogenate-lactose solution. 
Same procedure is followed for 
maltose determination by using 4 
per cent maltose at pH 6.2 in place 
of lactose, the incubation tempera- 
ture being 35° C. 

K.L.R. 

BIOCHEMISTRY AND 
NUTRITION 

Dietary protein requirements 
and poblems of supplementa- 
tion, by Allison, J. B,, et aL, Food 
TecImoL, 1959, 13 (11), 597.— 
Protein requirements and problems 
involving supplementation are dis- 
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cussed. The need to supply to the 
body adequate nitrogen for growth 
and maintenance, with sufficient of 
the indispensable amino acids in 
proper proportion for cellular pro- 
tein synthesis, is emphasized. The 
average American diet meets this 
need. A good argument, however, 
can be made for the improvement 
of single items in the American diet 
which may be major constituents 
or may become major constituents 
periodically in the diet of indivi- 
duals. Such an improvement 
should take into consideration the 
need for an over-all balanced diet. 
Data are presented to show that 
simply improving the amino acid 
pattern without adjusting the pro- 
tein intake to meet requirements 
would not be nutritionally adequate. 
Furthermore, the protein require- 
ment should be related to the caloric 
intake and balance beUveen carbo- 
hydrate and fat calories. Energy 
needs of the body receive first 
consideration in metabolism. Any 
deficiency in calories results in the 
oxidation of amino acids to supply 
energy. The body is thus deprived 
of these building blocks for cellular 
protein synthesis. Food technolo- 
gists and nutritionists should give 
consideration to the establishment 
of proper balance between calories 
and proteins in certain basic food- 
stuffs. Balanced foods should be 
provided for all ages. A good work- 
ing rule might be that dietary con- 
stituents should be developed that 
will make it difficult to provide an 
unbalanced diet to the family. A 
balanced diet is one that has an 
efficient protein in proper amounts, 
carbohydrate and fat calories, mine- 
rals, essential fatty acids, the vitamins 
— all in optimum proportions. 

A study of the decomposition 
of urea by the aqueous extract of 

Glycine sojabeans, by Bahadur, 
K. and Chandra, Y., Efizxuiologia, 
1960, 21 (4), 209.— Although the 
presence of urease in soyabean 
{Glycine sofa) is long known, the 
nature of its action in natural en- 
vironment has not been full}* studied. 
The role of urease in plants is still 
obscure and as such a thorough 


in\'estigation of the proteins with 
urease activity in their natural 
environment and a study of the 
possible role they play in 
plant and animal tissues is very 
essential. The AA. have stu- 
died the decomposition of a 1 per 
cent solution of urea by varying 
volumes (10-80 ml.) of a 10.0 per 
cent soyabean powder extract at 
pH 9.6 and at different intervals of 
time. Ylaximum decomposition is 
observed with 20 ml. of soyabean 
powder extract and the decomposi- 
tion of urea is maximum in the first 
24 hr. in all cases as measured from 
the alkalinity of the reaction mix- 
ture. After this period, the alkali- 
nity goes on decreasing even when 
increasing ^•olumes of soyabean 
powder extract are used. Maxi- 
mum decrease results with SO ml. of 
the extract. The decrease in alka- 
linity cannot be possibly due to the 
escaping of ammonia formed b}* 
decomposition of urea but may be 
explained to be due to the probabi- 
lity of part of the ammonia being 
used up in the formation of amides 
and amino acids from the a-keto 
and a-hydroxy acids formed in the 
soyabean extract. This view is 
supported by the increasing con- 
centration of amino acids actually 
found in mixtures containing 60, 
70 and SO ml. of soyabean extract 
at higher intervals of time. The 
fact that the decomposition of urea 
is not proportionate to the increase 
in volume of the extract probab- 
ly indicates the presence of some 
urease inhibitor. 

K.L.R. 

COCOA 

Processing of raw cocoa. III. 
Enzymic aspects of cocoa fer- 
mentation, bv Holden, ISL , jf. Sci. 
Fd, Agric., 1959, 10 (12), 691.— 
The changes in the levels of a 
number of oxidising and carbohv- 
drat e-splitting enzymes of Amelo- 
nado cocoa bean cotyledons during 
both large- and small-scale fer- 
mentations were determined, on 
samples of beans taken after various 
periods of fermentation from the 
top and centre of heaps of different 
sizes. Inactivation of enzvmes took 


place sooner in the top layer, where 
the temperature rise was more rapid 
than at the centre. Enzynie levels 
started to diminish during the period 
when the beans were dying and 
continued until, after 3 days’ fer- 
mentation, little or no activity was 
detectable. The results suggest 
that prolonging fermentation for 
several days after the beans are 
dead is neither necessary nor desir- 
able. 

A germination inhibitor which 
was found in the pulp and testa of 
beans decreased in amount during 
ripening and disappeared during 
fermentation. Preliminary attempts 
were made to separate the inhibitor. 

DAIRY 

Effects of feeding low levels 
of insecticide residues on ha}- to 
dairy cattle on flavour and re- 
sidues in milk, by Gyrisco, G. G. 
et al., y, agric, Fd. Cliem., 1959, 7 
(10), 707. — Low levels of aldrin, 
lindane, DDT, parathion, and 
methoxyclilor residues on hay up to 
10 p.p.m., were fed to dair}" cows 
for periods up to 3 months. No 
parathion or methoxyclilor were 
found in any of the milk samples. 
No lindane was found in the milk 
in the 1950-51 experiment, but in 
1951-52 the mean lindane residue 
content for all sampling dates was 
significantly greater than that of the 
check. However, the lindane pre- 
sent at any single sample date 
not significantly different from the 
was check. Small but significant 
amounts of DDT and aldrin were 
present in the milk when cows were 
fed 10 p.p.m., of each for 1 month. 
At 2 to 4 p.p.m., no aldrin was 
detected and no effect was noted on 
the cows’ well-being or vital organs 
of the slaughtered cows. There 
were no off-ffavours or odours 
attributable to the feeding of any 
of the insecticides. 

DEHYDRATION 

Interactions between copper 
ions and sweet potato poLq^he- 
nolase oxidized substrates, bv 
Arthur, J. C. and IMcLemore, T. A. 
y, agric. Fd. Cliem., 1959, 7 (10), 
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714. — The formation of copper 
complexes with sweet potato poly- 
phenolase and oxidized catechol 
was determined, using copper-64 
and an ion exchange method. An 
increase in enzyme or cupric ion 
concentration increased the appa- 
rent amount of cupric ion complex- 
ed and/or exchanged. An increase 
in oxidation time — oxidized subs- 
trate concentration — also increased 
the apparent amount of cupric ion 
interacting with the components 
of the solution. A change in 
experimental conditions — the pH 
of the solution at the time of 
addition of cation exchanger — 
affected the results quantitatively; 
however, the same qualitative result 
were obtained. These data may 
indicate a possible way of decreas- 
ing the effective enzyme concen- 
tration during the polyphenalase 
catalyzed oxidations. 

DESIGNING 

Designing of freeze-drying 
equipment for the dehydration 
of foodstuffs, by Smithies, W. R. 
and Blakley, T. S., Food TechnoL, 
1959, 13 (11), 610. — ^There is no 
equipment designed specifically for 
freeze-dixdng food on a large scale. 
For such equipment the following 
characteristics are of importance: 
simplicity of construction; quick 
loading ; prevention of thawing dur- 
ing loading and pump down; abilit}^ 
to run without supervision and 
adjustments; abilit}' to dry a variety 
of products of various shapes and 
textures; reasonably rapid dr}'ing; 
uniformly hea\w loading of the 
vacuum chambers to make maximum 
use of pumping capacity. A method 
of achieving these is by the use of 
chambers fitted with blackened 
shelves, electrically heated and 
movable so that the number of 
shelves and the space between them 
may be varied as desired. The 
material to be dried is laid on trays 
or betsveen aluminium plates or, for 
layers thicker than 1/2 inch, bet- 
ween plates fitted with aluminium 
spikes, and then frozen. For drying, 
the trays or plates are loaded 
between the heating shelves leaving 
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a small gap of 1/4 to 1 /2 inch at the 
top and bottom. Thermostatically 
controlled radiant heat from the 
shelves provides efficient heat trans- 
fer for dr}dng c3Hes of from four to 
seven hours. Evacuation of the 
system may be b}' steam ejector or 
by mechanical pump plus ice con- 
denser, depending on the facilities 
available. 

FISH 

Kinetics of phosphate-buffer- 
ed, ribose-amino reactions at 
40 and 70 per cent relative hu- 
midity: Systems related to the 
'browning’ of dehydrated and 
salt cod, by Jones, N. R., J. Scl. 
Fd, Agric,, 1959, 10 (11), 615.— 
The development of brown pig- 
mentation, the disappearance of 
reactants and changes in the fluo- 
rescence of reaction mixtures of 
ribose with individual compounds 
present in cod muscle extractives 
have been measured. These data 
are discussed, together with chro- 
matographic evidence, in relation 
to general ‘browning’ theory*. Bv 
reference to the known composition 
of the extractives of fresh and of 
chill-stored muscle, the relative 
importance of the different nitro- 
genous compounds in the early 
stages of the ‘browning’ of dehy- 
drated and of salt cod is postulated. 

The eff*ect of sodium chloride 
on proteolysis and on the fate of 
amino acids present in the 
muscle of codfish {Gadiis calla- 
rias)^ bv Bilinski, E. and Fougere, 
ll,JjhlLRes.Bd. Canada, 1959, 16 
(5),747. — The rate of proteolysis and 
the deamination of free amino acids 
in cod muscle treated with 4, 8, 12 
and 16 per cent sodium chloride 
varies with the sodium chloride 
content and temperature. Proteo- 
lysis of the fish muscle protein is 
completely inhibited at concentra- 
tions of 16 and 12 per cent sodium 
chloride. Trimethylamine forma- 
tion is inhibited by 16 and 12 per 
cent sodium chloride. Trimethyl- 
amine formation is inhibited by 
16 per cent sodium chloride for at 
least 15 days. Both inhibitions 
take place at either 15 or 25 'C. In 


salted muscle deamination can 
occur in the absence of trimethyl- 
amine formation. The reaction 
appears to be hardly influenced by 
salt. Indole formation is completely 
inhibited by 8 per cent salt at either 
15 or 25“C. 

FRUIT AND VEGETABLE 
PRODUCTS 

Formation of pyrrolidonecar- 
bcxylic-acid in processed fruit 
and vegetable po ducts, by Mahdi 
A. A., Rice, A. C. and Weckel, 
K. G., y. agric. Fd. Cheni., 1959, 7 
(10), 7 12. — Pyrrolidonecarboxylic 

acid is produced in processed fruit 
and vegetable products during 
heating both in the blanch and 
sterilization processes. Pyrro- 
lidonecarbox}4ic acid and its nvo 
possible precursors, glutamine and 
glutamic acid, were measured by 
partition chromatography in cher- 
ries, peas, snap beans, Lima beans, 
beets, sweet corn, and tomato juice, 
before and after heat processing 
and during a 2-year storage period. 
Although both possible precursors 
were present in most products 
examined, only glutamine contribu- 
ted to the pyrrolidonecarboxylic acid 
present after processing. 

Concentrated apple juice and 
esters — versatile products, by 
Rutland, P., Canad. Food Ind., 1960, 
31 (1), 26. — ^The process of manu- 
facturing concentrated apple juice 
and esters is given. The method 
consists in pressing selected and 
washed apples in three stages where 
up to 85 per cent juice is extracted, 
centrifuging and filtering the ex- 
tracted juice. An enzyme, pecti- 
nase, is added to the juice in order 
to break down the pectin into simple 
monosaccharide sugars such as glu- 
cose, fructose, lemlose, etc., as 
othenvise a thick solid mass would 
result after concentrating the juice 
containing pectin. After the enz}me 
action is complete, the juice is 
pumped into continuous flash film 
evaporators, where it is concentrated 
to one sixth its original volume in 15 
seconds at 115'F. The resulting 
concentrate is standardised to 38" 
Baume and stored in drums. The 
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distillate obtained during evapora- 
tion is sent through a stripping 
column where at 205 °F the esters 
are separated. The esters of apple 
juice contain alcohol (ethanol), 
various esters of mono carboxylic 
acid, and aldehydes. No preserva- 
tive of any type is used to preseiwe 
the concentrate or esters. The 
concentrate reconstitutes into a 
delightful drink with water. Use of 
apple concentrate and esters in the 
preparation of a few new products is 
mentioned. Methods of making 
apple drink, apple wine, apple pop, 
mincemeat, apple jelly, vinegar and 
frozen pies are briefly given. 

K.L.R. 

MICROBIOLOGY 

Toxicology of the microbial 
insecticide, thnricide, by Fisher, 
R. and Rosner, L., J. agn'c,. Fd. 
CJiem., 1959, 7 (10), 686.— One of 
the advantages of the new living 
insecticide based on the viable 
spores of the microorganism Bacillus 
tliurhmensis Berliner is its nontoxic 

O 

nature for man, other animals, and 
plants. This characteristic was firm- 
ly established in a series of tests 
which included an unusual human 
volunteer test. The toxicology 
studies described in this paper 
represented a pioneering effort, as 
there was no precedent to guide the 
manufacturer or government offi- 
cials in establishing that the pro- 
posed use of the pesticide would 
be without hazard to health. 

Mycological formation of fat. 
VII. — Formation of fat from 
molasses by Aspergillus uidulajis 
and by Penicillium soppii in surface 
culture and in shaken culture, 
b}' Gad, A. M., Murra}’, S. and 
Walker, T. K., J. ScL Fd. Agric., 
1959, 10 (11), 597. — Experiments 
have been made with cane molas- 


ses and with beet molasses as sub- 
strates for the cultivation of the 
fat-producing moulds Aspergillus 
nidulaus and Penicillium soppii. 
Satisfactory 5 delds of fat up to. 16 g. 
per litre on a cane molasses medium 
supplemented with salts and up to 
11.8 g./l. on an unsupplemented 
beet molasses medium were obtained 
with A. nidulaus in static culture, 
,but in shaken cultures prepared 
with molasses media this mould 
produced little fat. In static and 
in shaken cultures prepared with 
sucrose-salts media P. soppii pro- 
duced 21.6 g. of fat/1. and 8.1 g. of 
fat/1. respectively. In static cul- 
tures on supplemented and un- 
supplemented cane-molasses media 
P. soppii produced about 18 g. of 
fat/1., while in static cultures on 
beet molasses media, whether forti- 
fied by salts or not, the 3 deld was 
22 g./l. When P. soppii was grown 
in beet molasses media with agitation 
the highest ^deld of fat was 6.2 g./l. 

Use of antibiotics in media for 
assessing bacterial contamina- 
tion in food yeast, by Fleming, M. 
Barnard, N. H. and Allen, J. A., 
jf. Sci. Fd. Agric., 1959, 10 (12), 651. 
A selective medium was required 
which would permit accurate enu- 
meration of bacterial contaminants 
in an activety growing culture of 
food yeast (taken, for example, from 
a fermenter). The necessaiy crite- 
ria were that the medium should 
allow unrestricted growth of species 
of bacteria likely to be encountered 
as contaminants in factory condi- 
tions, and that the growth of food 
yeasts should be inhibited by low 
concentrations of the antibiotic. 
These criteria were fulfilled by a 
basal medium of tryptone-YTastrel- 
glucose *agar in which was incorpo- 
rated one of the following antibio- 


tics in the concentration indicated: 
candicidin, filipin, fungichromin 
or rimocidin (5 p.p.m.) or nystatin 
(15 p.p.m.). 

PACKAGING 

Use of flexible packaging 
materials and inert gas to in- 
crease the shelf-life of food 
products, by Gross, G. B., Food 
TechnoL, 1959, 13 (11), 621.— 
Generali}' speaking, products high 
in fats and oils which are subject 
to oxidation, can become rancid 
with all the associated undesirable 
characteristics, unless provisions are 
made to remove atmospheric oxygen 
and replace it with inert gas 
investigations have shown that 
when products are packaged in a 
nitrogen atmosphere their shelf-life 
is extended considerably. The 
packaging material for flexible gas 
packaging is one that has zero gas 
permeability and is readily machi- 
neable so that it can be converted 
into a hermetically sealed package. 
The choice of basic materials and 
subsequent laminations in indivi- 
dual cases is influenced by the pro- 
tection factors that may be required. 
These include such factors as 
moisture vapor protection, possible 
chemical reaction between certain 
foods and the packaging material 
or vice versa, merchandising con- 
cepts, machineability in the con- 
vertor and food processor plants, and 
adaptability to packaging equipment 
and cost. In order to achieve 
a successful gas package, manufac- 
turers of packaging equipment have 
modified their existing machines 
to incorporate inert gas into the 
formed package. Powdered pro- 
ducts are usually packaged on a so- 
called form fill and seal machine 
operating either horizontally or ver- 
tically. 
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} SYMPOSIUM ON ‘‘PROTEINS’’ j 

I Dr. V. Subrahmanyan, Director, Central Food Technological Research Institute, | 

I Mysore and Convener of the Symposium, in a second circular, has brought to the notice | 

I of all concerned that the above Symposium will be held during August 14-16 under the | 

1 joint auspices of the C.S,LR, Chemical Research Committee and tht Society of Biological | 

2 Chemists {India), Prof. M. S. Thacker, Director-General of Scientific and Industrial | 

I Research, will inaugurate the Symposium on August 14 (A.N.) and Sfiri B. D. Jatti, | 

I Chief Minister of Mysore, will preside. The main sessions of the Symposium will be | 

I held on .August 15 and 16. The detailed programme of the Symposium is under | ‘ 

I preparation and will soon be communicated to the participants along with the abstracts of | 

^ papers received. Those who have not already sent their contributions and intend reading ^ 

I a paper, could send the same to Dr. A. Sreenivasan together with an abstract thereof | 

i immediately and in any case not later than July 15. It is also expected that the organizers j 

I of the Symposium will be able to arrange a display of institutional and industrial exhibits | 

I relating to proteins and their utilization. The detailed papers along with the proceedings | 

I wall be published in a book form soon after the Symposium. Particulars relating to | 

I some important hotels and guest houses in Mysore catering to different types of tastes, | 

I have been provided in the circular and for further information and correspondence | 

j concerning accommodation facilities, the participants have been requested to write to | 

I Shri R. C. Bhutiani of the Institute. —Editor . I 
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By Girdhari Lal, G. V. Krishnamurthy, N. L. Jain and B. S. Bhatia 

{CenU'al Food Technological Research Institute, Mysore) 


' The preparation and uses of nutritious and 
highly acceptable mango cereal flakes have been 
reported earlier'"^. Although more than 500 
varieties of mangoes are available in the country, 
only certain varieties are commercially important 
based upon their yield, flavour and taste. As the 
quality of flakes is mainly dependent on the colour 
and flavour of the pulp from which they are 
prepared, it was considered desirable to carry out 
trials with some of the varieties of mangoes grown 
in important mango growing areas of the country, 
to determine their suitability for the manufacture 
of flakes. Five South Indian varieties, viz,y 
Badavii^ Raspiiri^ Totapuriy Neelam and Padri 
and three U.P. varieties, mz,y Safeda (Malihabad), 
Safeda (Lucknow) and Dusehri were taken for 
this study. 


stored at 35-45'' F till used for the preparation of 
flakes. The pulps of the three U.P. varieties 
were obtained from the Fruit Utilization Labo- 
ratories, Lucknow, in A 2 ^ size cans, as processed 
canned pulp. 

Flakes were prepared by the procedure describ- 
ed by Jain et aP, using the following recipe: 



lbs 

oz 

Mango pulp 

... 100 

0 

Maida (wheat flour) ... 

... 10 

4 

Glucose 

... 5 

11 

Sugar 

... 5 

11 

Calcium carbonate . , . 

... 46 

grams 

Sodium bicarbonate ... 

... 91^ 


Pectin (slow set) 

... 27 



* Or sufficient quantity to raise the pH of the pulp 
to 5.00. 


Experimental 

Pulp was prepared from fully ripe fruits of 
the above five South Indian varieties, canned 
in A 21 size cans by conventional method and 
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The above formula has been standardized 
with a pulp of about 18° Brix. In the case of 
pulp of lower Brix, more cane-sugar was added 
to raise it to 18° and where pulp of higher Brix 
was used, the amount of added cane-sugar was 
reduced accordingly. Mango pulp adjusted to 
pH 5.0 with the addition of calcium carbonate 
and sodium bicarbonate, was heated to 80-85° C 
and quickly added to the Maida paste which was 
separately cooked into a paste with thrice its 
weight of water to a temperature of 75-80'' C for 
2 minutes. The heating of the mixTure was 
continued to a temperature of 80-85" C. Other 
ingredients and additives (like ascorbic acid) 
were then mixed \vith the cooked mass and the 
mmture was passed through a homogerdzer to get 
a uniform homogenous mix. Pectm was added 
in the form of 2-3 per cent solution in water- 
The dough was dried into hakes iit a double drum 
drier at a stemi pressure of about to lb sc. inch., 
witli a clearance of 0.014 between the two drums 
wliich were revohing at the rate of 2 to 3 rpuu. 
Long sheets thus obtained, were broken by hand 
into small pieces, packed in friction top tins and 
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Table I. Composition and quality of pulps and cereal flakes prepared from different varieties of mangoes 



Mango Pulp 

Mango Cereal Flakes 

Variety 

i 

Soluble 
Solids% 
at 20°C 

Moisture% 

1 

pH 

4-» {ll 

o . . 

« 

M o 

Glucose% 



Fructose% 

Sucrose% 

Colour 

Moisture% 

^-carotene 

mcg./lOOg. 

Colour 

Flavour 

A. S.I, Varieties 

1. Badami ... 

' 18.32 

80,68 

4.01 

5,616 

3.10 

4.83 

I 

8.51 

Orange 

1.59 

9,488 

Bright 

Strong 








yellow 



orange 

mango 












yellow 

flavour 

2. Raspuri 

17.31 

82.06 

3.99 

3,861 

2.34 

3.84 

9.62 

Yellow 

1.48 

6,512 

Slight 

Mild 










dull 

yellow 

flavour 

Very 



3. Totapuri 

16.31 

83.02 

4.20 

1,831 

1.69 

3.99 

8.88 

Very 

1.99 

3,805 

Very dull 







light 



yellow 

mild 









yellow 




flavour 

4, Neelam 

17.31 

81.10 

4.04 

2,081 

2.21 

4.78 

6.67 

Orange 

2.72 

5,509 

Orange 

Slightly 








yellow 



1 yellow 

milder 

5. Padri 

19.32 

79.54 

3.92 

4,698 ! 

1.00 

2.57 

12.30 

Orange 

2.23 

7,962 

Bright 

Slightly 





■ 

1 


yellow 


orange 

yellow 

marked 

Marked 



6. Badami- 

18.02 

81.14 

4.00 

5,014 

2.85 

4.50 

8.88 

Orange 

2.02 

8,048 

Orange 

Raspuri(2: 1) ... 







yellow 


yellow 

flavour 

B. C/.P. Varieties 













1. Safeda (Malihabad) 

22.83 

75.43 

4.28 

2,096 

4.32 

2.30 

10.30 

Orange 

2.47 

4,000 

Orange 

Mild 







yellow 



yellow 

flavour 

2. Safeda (Lucknow) 

20.32 

78.63 

4.30 

1,183 

1 

3.41 

2.64 

9.26 

Dull 

2.32 

2,572 

Dull 

Very mild 







yellow 



yellow 

flavour 

3. Dusehri 

20.82 

78.00 

4.60 

2,297 

.1.91 

3.64 

12.58 

Orange 

2.04 

4,969 

Orange 

Marked 








yellow 



yellow 

mango 

flavour 


4. Safeda (Lucknow) 

20.52 

78.42 

4.40 

1,554 

2.91 

2.97 

10.37 

Light 

2.09 

2,899 

Orange 

Marked 

— ^Dusheri (2: 1) ... 

' 








orange 



yellow 

mango 








yellow 




flavour 


waxed. Where necessary, the pieces were dried 
for 30 to 60 minutes in a cross flow hot air drier 
at 50° C in order to reduce the moisture content 
to about 2 per cent before packing. 

Carotene and ascorbic acid were determined 
by the official methods of the Association of 
Vitamin Chemists^, sugars by Tings’s® colori- 
metric method and other constituents by A.O.A.C. 
methods for plant materials. Colour and flavour 
of the products were evaluated organoleptically. 
The hygroscopicity of flakes was determined by 
exposing lOg. of the material in a Petri dish to the 
atmosphere and weighing at half hour intervals. 

Results and Discussion 

The composition and quality of mango pupls 
and cereal flakes prepared from the above eight 
varieties are given in Table I. 


Pulps: Among the South Indian varieties, 
pulp of Badami mangoes was the richest source 
of iS-carotene, had orange yellow colour and best 
flavour. Though pulps of Padri^ Neelam and 
Raspuri mangoes had attractive colour, they . 
had comparatively milder flavour. Totapuri | 
variety was poor in /^-carotene, colour and : 
flavour. Of the U.P, varieties, Dusehri pulp had 
maximum orange yellow colour and flavour, fol- i 
lowed by Safeda (Malihabad). Safeda (Lucknovi) 
was poor both in colour and flavour. 

Ascorbic acid content of all these pupls was 
low (11.2 to 19.3 mg/lOOg) which was almost 
completely destroyed during the preparation of 
flakes. Therefore, synthetic ascorbic acid was 
added to the dough (50 mg/lOOg.) just before 
drying into flakes. Vitamin C in the final , 
product varied between 145 to 155 mg/lOOg. j 
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Flakes: Flakes prepared ■ from pulp 

had maximum orange yellow colour and flavour 
whereas Padri and NeelaiJi varieties yielded 
products with attractive colour but had rather 
mild flavour. Flakes from Raspuri variety were 
slightly dull yellow in colour but had satisfactory 
flavour. .Flakes from Totapuri variety had very 
light yellow colour and poor flavour. Amongst 
U.P. varieties, flakes from Dusehri pulp had 
maximum orange yellow colour and flavour 
followed by Safeda (Malihabad). Flakes from 
Safeda (Lucknow) variety had dull yellow colour 
and mild flavour. 

Data regarding hygroscopicity of flakes prepared 
from these pulps is given in Table II which 
shows that the hygroscopicity of flakes increased 
with increasing fructose content (Table I) of the 
pulp. Of the S. Indian varieties, in spite of their 
excellent colour and flavour, flakes from Badami 
pulp were the most hygroscopic and those from 
Padri pulp the least. Amongst the U.P. varieties 
flakes from Dusehri pulp were found to be more 
hygroscopic than others. 


Table II. Moisture uptake of flakes from differe7tt varieties 
of mangoeSy when exposed to air at 28° C and 60% R.H, 


Variety 

Moisture uptake by 100 g. 

of flakes 

J Hour 

1 Hour 

IJHoursj 2Hours 
i 

Badami 

1.09 

2.12 

3.05 

3.75 

Raspuri 

0.78 

1.55 

2.20 

2.76 

Totapuri 

0.88 

1.86 

2.64 

3.28 

Neelam 

0.91 

1.99 

2.85 

3.61 

Padri 

0.66 

1.31 

1.85 

2.28 

Badami-Raspuri (2:1) 

0.98 

1.92 

2.76 

3.42 

Safeda (Malihabad) 

0.64 

1.28 

1.81 

2.21 

Safeda (Lucknow) ... 

0.67 

1.34 

1.90 

2.34 

Dusehri 

0.77 

1.55 

2.24 

2.82 

Safeda (Lucknow) 





Dusehri (2 : 1) 

0.69 

1.44 

2.11 

2.65 


The above observations indicated that pulps of 
Badayni and Dusehri varieties, by themselves, 
were suitable for the preparation of flakes, but the 
flakes prepared from other varieties were not 
fully satisfactory as they lacked either in flavour 
{Soifeda Neelam and Padri) 

or both in flavour and colour [Safeda (Lucknow) 
and Totapuri), In view of their commercial 
importance, it is necessary to exploit these varie- 
ties for the manufacture of flakes of suitable qua- 
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lity. It was ound that a pulp of poor flavour 
and dull colour when blended with another pulp of 
bright colour and strong flavour, yielded flakes 
which were very much superior to the flakes pre- 
pared from the former pulps alone. Thus, flakes 
prepared from blended plups of Badami and 
Raspuri, Badami and Totapuri, and Safeda 
(Lucknow) and Dusehri, in the ratio of 2:1 were 
superiortoflakes prepared from pulps oi Raspuri, 
Totapuri and Safeda (Lucknow) varieties alone. 

The proximate, mineral and vitamin composi- 
tion of a typical sample of flakes prepared from 
the blended pulps of Badami and Raspuri (2:1) is 
as follows : 

Moisture — 2.21 per cent; ash 1.62 per cent; 
protein — 3.85 per cent; reducing sugars — 32.8 
per cent; sucrose — 39.7 per cent; starch — 17.9 
per cent; crude fibre — 1.56 per cent; calcium — 
115 mg. per cent; phosphorus— 50 mg. per cent; 
iron 7 mg. per cent; ascorbic acid — 150 mg. per 
cent and ^-carotene — -7.2 mg. per cent. 

Summary 

An investigation on the determination of suit- 
ability of different varieties for the preparation 
of mango cereal flakes has shown that the /best 
quality flakes, could be prepared from {i) Badami 
mango pulp, (ii) Badami mango pulp blended 
with Raspuri, Totapuri, Neelam or Padri mango 
pulps in the ratio of 2 : 1 ; {iii) Dusehri mango pulp 
{iv) Dusehri mango pulp blended with Safeda 
(Lucknow or Malihabad) pulp in the ratio of 1 :2. 
Hygroscopicity of flakes increased with increasing 
fructose content of pulps. Flakes from Badami 
mango pulp were most hygroscopic. Proximate, 
mineral and vitamin composition of a typical sam- 
ple of flakes shows that they are a rich source of 
carbohydrates, minerals, ascorbic acid arid fl- 
carotene. 
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STUDIES IN NON-ENZYMATIC BROWNING IN FOODS— THE MECHANISM 

OF SUGAR-ORGANIC ACID SYSTEM 

By J. R. Iyengar and N. S. Kapur 

{Central Food Technological Research Institute^ Mysore) 


Non-enzymatic browning has been studied by 
several workers, but the- importance of sugar- 
organic acid systems has been shown only recently. 
The work of Haas and Stadtmann^, Lewis et 
Livingston et al has laid stress on the pH of 
the system. Kapur et al^ have shown that 
not only the hydrogen ion concentrations but also 
the nature of the sugar or acid plays an important 
role. 

. The present investigation deals with the role of 
concentration and molecular proportions on the 
non-enzymatic browning. 

Experimental 

One sugar,' sucrose, and one acid, citric acid, 
which are present in most of the fruit products 
were selected in twelve varying proportions of 
sucrose and citric acid. The solution of pure and 
mixed systems were refluxed under exactly the 
same conditions using a constant temperature bath 
and the samples were drawn at intervals of 2 hours 
upto 10 hours of refluxing. The pH, titrable 
acidity, optical density at 420, 490 and 530 m/^ 
and optical density at peak positions in the region 
250-300 voF of these solutions were taken. The 
results are recorded in Table I-III. 


Table I A. pH changes in sucrose + citric acid systems 
after refluxing decimolar solution 


Ratio 

sucrose" 4- citric 
acid 

Time in hours (refluxed) 

0 

2 

4 

6 

8 

10 

1:1 


2.68 

2.57 

2.60 

2.50 

2.50 

1:2 


2.62 

2.48 

2.52 

2.46 

2.43 

1:3 


2.50 

2.48 

2.52 

2.37 

2.34 

1:5 


2.42 

2.47 

2.52 

2.36 

2.32 

1:10 


2.42 

2.44 

2.52 

2.36- 

2.30 

2:1 


2.58 

2.62 

2;66 

2.50 

2.48 

3:1 


2.66 

2.66 

2.64 

2.60 

2.52 

.5:1 


2.74 

2.82 

2.84 

2.70 

2.65 

10:1 

• 

2.57 

2.93 

2.94 

2.81 

2.77 


Table IB. pH changes in sucrose citric acid systems 
after refluxing molar solution 


Ratio 

sucrose -f- citric 
acid 


Time 

in hours (refluxed) 


0 

2 

4 

6 

• 8 

10 

1:1 


2.60 

2.08 

2.12 

1.92 

1.81 

1:2 



1.90 

2.10 

1.85 

1.72 

1:3 


2.16 

1.86 

2.06 

1.80 

1.70 

1:5 . 


2.04 

1.86 

1.94 

1.78 

1.64 

1:10 


1.95 

1.92 

1.94 

1.78 

1.64 

2:1 

1 !!! j 

2.07 

1.92 

2.22 

1.99 

1.82 

3:1 

2.72 

2.10 

2.13 

2.22 

2.08 

1.94 

5:1 

2.74 

2.34 

2.24 

2.28 

2.14 

2.02 

10:1 

2.88 

2.44 

1 

2.34 

2.49 

2.18 

1 

2.08 

Sucrose alone 

4.70 

j 3.52 

4.32 

4.04 I 

3.60 

3.52 

Citric acid alone 

1.88 

1.80 

1.78 

1.78 

1.70 

1.65 


Table II. Browning in sugar of organic acid system, 
(sucrose and citric acid of molar strength) 


Ratio 

2 hrs. 

4 hrs. 

6 hrs. 

8 hrs. j 

w 

X! 

O 

Optical density at 

zoave length 420 


1:1 

0.53 

1.56 

2.28 

3.45 

2.16 

1:2 


1.35 

2.16 

3.60 

1.92 

1:3 

0.54 

1.35 

1.86 

2.85 

1.86 

1:5 

0.56 

1.38 

1.98 

2.22 

1.88 

1:10 

0.32 

0.69 

0.99 

1.35 

1.11 

2:1 

0.39 

l':23 

2.04 

2.85 

2.73 

3:1 

0.47 

1.29 

2.04 

2.40 

1.86 

5:1 

0.23 

0.75 

1.23 

1.86 

1.47 

10:1 

0.29 

0.96 

1.56 

2.28 

2.22 

Sucrose alone 


0.21 

0,33 

0.51 

0.53 

Citric acid alone ... 


0.27 

0.05 

0.15 


Optical density at 

leave length 490 


1:1 

0.21 

0.59 

0.87 

1.74 

^ 0.66 

1:2 

... 

0.50 

0.93 

1.56 

0..56 

1:3 

0.18. 

0.53 

0.63 

1.32 

0.54 

1:5 

0.14 

0.47 

0.69 

0.57 

0.44 

1:10 ... 

0.12 

0.24 

0,36 

0.47 

0.36 

2:1 

0.12 

0.41 

0.72 

0.96 

0.84 

3:1 

0.12 

0.41 

0.72 

0.78 

0.50 

5:1 

0.06 

0.23 

0.39 

0.66 

0.39 

10:1 

0.06 

0.30 

0.48 

0.78 

0.63 

Sucrose alone 


0.09 

0.12 

0.18 

0.17 

Citric acid alone ... 


0.09 

^ _ - 

0.03 

0.06 • 



Sucrose alone 


4o4 


4.18 


4.16 


3.74 


3.88 
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Table II — ContcL 


Ratio 

2 hr6.. 

4 hrs. 

■ 

6 hrs. 

8 hr.?. 

10 hrs. 


Optical density at zuave length 530 

1:1 

0.11 

0.48 

0.72 

1.44 

0.51 

1:2 


0.42 

0.78 

1.62 

0.44 

1:3 

0.14 

0.45 

0.54 

1.14 

0.42 

1:5 

0.18 

0.57 

0.84 

0.72 

0.56 

1:10 

0.11 

0.21 

0.30 

0.39 

0.29 

2:1 

0.06 

0.33 

0.59 

0.75 

0.66 

3:1 

0.38 

0.38 

0.60 

0.63 

0.38 

5:1 

0.02 

0.17 

0.30 

0.51 

0.30 

10:1 

0.06 

0.24 

0.36 

0.60 

0.47 

Sucrose alone' 


0.09 

0.09 

0.18 

0.15 

Citric acid alone ... 

1 ... 

1 

0.03 

0.03 

0.06 



The results were almost similar with molar 
solutions also. 

Browning: Table II records the optical density 
of brown solutions (molar) measured at 3 wave 
lengths in the visible region. The optical density 
was maximum at the lowest wave length viz., 420 
m/x and least at the highest wave length, 530 m/^>. 
The optical density at all wave length under all pro- 
portions increased to a maximmm, upto 8 hours of 
refluxing and then dropped down invariably in 
all cases with 10 hours of refluxing. Browning 
generally decreased with the increasing propor- 
tions of acid concentration practically at all wave 
lengths with a few exceptions which m_ay be only 
an experim.ental error. This held good also in 


Table III. Position of the ultraviolet peak and optical density at peak position of different proportions 
of sucrose-citric acid {molar and decimolar) after 2, 4, 6, 8 and 10 hours refluxing 


Proportions 


Sugar. 


Time 

i 1 

1 

:1 

1 

:2 

1 

:3 

1 

:5 

1 

:10 

2 

:1 

3 

:1 

5 

:1 

10:1 

alone 

1 1 ■ 

1 lO-D. 


O.D. 


jo.D. 


O.D. 


O.D. 

1 

O.D. 


O.D. 


O.D. 


O.D. 


O.D. 









Decimolar 












2 hrs 

282 

0.35 

• 28 

0.29 

275-. 

0.23 

282 

1 0.26 

275 

1 0.23 

No 


No 


No 


No 




10 hrs* ... 

260 

1.15 

26 

2.00 

270 

0.42 

270* 

0.88 


1 

! ... 

250 

2.15 

260 

1.65 

260 

l.SO 

260 

2.5 

No 

... 









Molar 












2 hrs ... 

260 

1.59 


... 

260 

1.13 

260 

1.05 1 

1260 

1,20 

260 

1.23 

260 

1.51 

260 

0.98 

260 

1.22 

No 

... 

4 hrs ... 

260 

1.42 '■ 

260 

0.22 

260 

1,14 

255 

1.11 

258 

0.63 

255 

1.34 

255 

1.54 

255 

1.26 

1 

255 

1.37 

No 


6 hrs 

255 

1.11 

255 

1.28 

260 

1.61 

258 

0.33 

No 

... 

255 

0.75 




[ 

255 

0.46 

No 


8 hrs ... 

258 

0.68 

258 

0.64 

258 

0.52 

258 

0.39 

275 

0.10 

260 

0.98 

260 

0.70 

258 

0.35 

258 

' 0.53 

No 


10 hrs ...• 

258- 

0.78 

260 

0.58 

260 

1 

i 

0.47 

260 

0.31 

270 

0.11 

255 

1.30 

260 

0.46 

260 

0.73 

No 

... 

No 



The observations were taken after 4, .6 and 8 hours, but no peak was indicated in the region 250-300 so they are 
omitted from the Table. 


I 

& 

f 


Discussion 

pH: From Table I A, it will be seen that the 
pFI of the solution containing decimolar concen- 
tration of sugar and .citric acid decreased from. 
2.68 to 2.50 in the course of 10 hours of refluxing. 
It is also clear that when the proportion of acid 
to sugar was increased, the drop in pH also 
increased. AVith the increasing proportions of 
sugar to acid however, the drop in pH decreased. 
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the case of increasing proportions of sugar except 
in case of 10:1 wherein browning was invariably 
more than that in 5:1. From these observations 
it can be concluded that the browning reaches its 
maximum after 8 hours of refluxing after tvhich 
it starts decreasing in the solution and a precipitate 
appears which does not indicate absorption in 
the clear solution. Another important inference 
is that for maximum browning there should be 
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equimolecular proportions of sugar and acid. 
Any increase in the concentration of either of 
the reactants throws the equilibrium in the 
backward direction. The decimolar solutions 
do not show appreciable browning. 

Ultraviolet absorption spectra. By a study of 
Table III (decimolar solutions) it can be. seen that 
after 2 hours, the position of the peak was in the 
region 275-285 m.^u, indicating furfural or HMF. 
It disappeared afterwards and reappeared again 
after 10 hours, in the position 260-270 mix 
probably due to a shift in the conjugation on 
account of further break down. The increase 
in acidity supports 'the view that some 
acid is formed. Perhaps the nature of 
the compound had changed and the resultant 
peak shifted to 260 mix . However, the peak which 
appeared in the case of decimolar solution after 
10 hours of refluxing was evident even after 
2 hours refluxing of the molar solution. Invari- 
ably this peak was in the region 255-365 m.;^ 
and may be due to some compound other than 
furfural or hydroxymethyl furfural. The optical 
density at peak position decreased (molar solu- 
tions) in most of the cases with increase in the 
time of refluxing. This fall in the optical density 


was followed by a rise in optical density in the 
visible region. So it can be supposed that the 
brown precursor first formed gets transformed 
into brown soluble material and ultimately to 
brown pigment with the passage of time. 

Summary 

The pH of all solutions decreased with 
the period of heating. The fall was more in 
molar than in decim.olar solutions. The lowering 
in pH was more wrth increasing acid ratios and 
less wkh increasing sugar ratios. 
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EFFECT OF SUPPLEMENTARY PROTEIN FOOD BASED ON COCONUT 
MEAL, GROUNDNUT AND BENGALGRAM FLOURS ON THE GROWTH 
AND NUTRITIONAL STATUS OF CHILDREN 


In a previous publication Subrahmanyan et al^ 
reported that supplementation of the diets of 
children with 2 ounces daily of a low cost protein 
food (Indian multipurpose food) based on ground 
nut flour and Bengalgram flour brought about a 
marked improvement in their growth and nutri- 
tional status. In view of the wide prevalence of 
protein malnutrition among children in India, it 
has become a matter of urgent necessity to utilise 
other available protein rich oilseed meals as supple- 
ments to the diet^^^. Coconut meal is one such 
as it is available in large quantities as a by- 
product of the oil industry in Kerala and other 
parts of South India. Coconut meal contains 
about 20-25 per cent protein of high biological 


value but its high fibre content restricts its use as 
the sole protein supplement to human diets.^ 
In a recent publication Krishnamurthy et al} 
reported that a protein food based on a blend of 
coconut meal, groundnut flour and Bengalgram 
flour when incorporated at 12.5 per cent level in 
poor rice diet, supplemented to a marked extent 
the diet, as judged by the growth of rats. The 
present note gives an account of a feeding experi- 
,ment carried out for assessing the effect of 
supplementing the diet with 2 ounces of a protein 
food based on a blend of coconut meal, ground- 
nut flour and Bengalgram flour on the growth and 
nutritional status of school children. 

The protein food used in this experiment was 
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prepared according to the method described by 
Krishnamurthy et The experiment was 

conducted in a local Muslim boys' boarding home 
Forty boys aged between 7-12 years and free from 
diseases likely to interfere with the experiment 
were selected for the experiment. Initial height, 
weight, haemoglobin level, R.B.C. count and 
nutritional status of the boys were determined 
according to the methods described by Reddy 
et al^. On the basis of the above data the children 
were paired and members of each pair allotted at 
random, to two groups. The basal diet consumed 
by both the groups of children had the following 
average composition; Rice 238.0 g; white wheat 
flour 46.0 g.; pulses (Bengalgrami dhal and red 
gram dhal) 23.0 g; butter oil 15.2 g; skim milk 
powder 30.0 g; cheese 12.6 g; leafy vegetables 
8.2 g; non-leafy vegetables (Brinjal, potato, knol 
khol etc.) 80.0 g; sugar 14.0 g; common salt 17.2 
g; spices and condim.ents 11.0 g. The nutritive 
value of the basal diet calculated according to the 
flgures given by Aykroyd et a/'^was as follows: 
Calories, 1715; protein, 44.2 g; fat, 24.5 g; 
carbohydrate, 330.1 g; calcium, 0.68 g; Phos- 
phorus, 1.12 g; iron, 9.7 mig; vitamin A value, 
963 LU.; thiamine, 0.62 mg; riboflavin, 0.74 mg; 
nicotinic acid, 6.4 mg; ascorbic acid, 21.5 mg. 
The children in the experim.ental group received 
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two ounces of the protein food which provided 
the following quantities of different nutrients: 
protein, 19.9 g; calcium, 240 mg; phosphorus, 
339 mg; thiamine, 0.8 mg; riboflavin, 1.75 mg; 
nicotinic acid, 6.1 mg; vitamin A, 1704 LU. and 
vitamin D, 170' I.U.; and calories, 210. In 
order to equalise the calories in the two groups, 
each child in the' control group received daily a 
pudding made from one ounce of corn starch and 
one ounce of sugar. The feeding was continued 
for 8 months at the end of which, height, weight, 
haemoglobin, R.B.C. count and nitritional status 
were again determined. All the children relish- 
ed the protein food which was given in the form 
of a chutney and none complained of any diges- 
tive disturbance. The data obtained were sub- 
jected to statistical analysis and the results are 
given in Tables I and II. It will be seen from 
Table I that the average increase in height, weight 
red blood cell count, haemoglobin level in the 
experimental group was greater than that observ- 
ed in the control group, the differences being 
highly significant. Table II shows that 14 out 
of 20 boys in the experimental group showed an 
improvem^ent in their nutritional status while none 
in the control group showed any improvem-ent. 
On the other hand 3 boys in the control group 
showed deterioration in their nutritional status 


Table I. Average values of the initial and final measurements of children on rice and rice-protein food diets 
{20 children per group). Experimental period 8 months 


Character 

Control group (rice diet) 

Experimental group 
(rice-protein food diet) 

Difference in the 
increase (experimental- 

Initial 

FinaP 

Increase^ 

Initial 

FinaP 

Increase- 

control) with its stand- 
ard error" 

Height (inches) 

50.37 

51.64 

1.27 

50.35 

51.96 

1.61 

0.34 ± 0.115 

Weight (pounds) ... 

52.78 

54.03 

1.25 

53.18 

56.49 

3.31 

2.06 ± 0.505 

Haemoglobin (g/lOOml) 

Red blood cell count 

12.60 

12.52 

-0.08 

12.28 

12.97 

• 0.69 

0.77 ± 0.341 

(106/cu. mm.) 

. 4.24 

4.16. 

-0.08 

3.90 

4.12 

0.22 

0,30 ± 0.075 


^ One subject in the control group fell sick. 

2 One subject in the experimental group left the Institution in the middle of the experiments. The values for all 

the four characters for these two boys were estimated according to H. G. Cochvan and G. M. Cox, “Experimental 
Design'’, pp. 99. , 

3 Standard error based oh 17 degrees of freedom. 

Significant at 5% level. 

^ Significant at 1% level. 

^ Significant at .0.1% level. 
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; Table II.. Niitritional status of children on the rice and 
• . rice protein food diets (20 children per group) 


i 

Improved 

Deteriorated 

Stationary 

Control group .... 


‘3 

T7 

Experirhental ■ ' . 




group ... 

14 


6 


mins and calcium salts will help to a considerable 
extent in overcoming the deficiencies in the diets 
of .the low income groups of the population. 

Our thanks .are due to the authorities of the 
Muslim boys boarding home, Mysore for provid- 
ing facilities for conducting the experiment and 
to Miss K. Indiramma for, help in the statistical 
analysis of the results. 


while others remained stationary. The result 
obtained in the present investigation clearly 
indicate that large scale production and consump- 
tion of low cost protein foods based on blends of 
oilseed meajs and pulses and fortified with vita- 
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EFFECT OF SUPPLEMENTARY PROTEIN FOOD BASED ON COCONUT MEAL, 
GROUNDNUT FLOUR AND BENGAL-GRAM FLOUR ON THE RETENTION 
OF NITROGEN, CALCIUM AND PHOSPHORUS IN CHILDREN 


In an earlier publication from this laboratory 
■ Murthy et al.^ ported that undernourished 
children' subsisting on.’ an inadequate, and ill. 
balanced diet grew at a subnormal rate but 
maintained, on an average, slightly positive, nitro- 
gen, calcium and phosphorus balances. Recently 
Subrahmanyan et aV" found that supplementation 
of the diet of similar .undernourished children, 
with 2 ozs of protein food containing coconut, 
meahdaily for a period of eight months produced 
a marked improvement in their growth and 
nutritional status. It was thought of interest to 
vStudy the effect of the supplementary protein food 
on the ' fnetabolism ' of nitrogen, calcium and 
phosphorus. The results of such an investigation 
are given below ; 

The present investigation was carried out 
when the institution feeding experiment with the 


protein food containing coconut meal had been 
in progress for a period of 3 months. Six pairs 
of children aged 10-12 years were selected from 
the control and experimental groups for the 
metabolism study. The boys in each pair were 
comparable in age, weight, height and nutritional 
status. Both the groups received a diet which on 
a daily average .'basis had the following’ composi- 
tion. Rice 233 g., whole wheat flour 44.7 g; 
pulses Bengalgram dhal {Cicer arietinimi), and 
red gram dhal [Cajanits cajan) ) 22.2 g; butter oil 
15.7 g; skim milk powder 30.5 g; cheese 12.8 g; 
leafy vegetables (amaranthus, mint and coriander) 
7.9 g; non-leafy vegetables (brinjals, potato, knol 
khol etc.) 82.0 g; sugar 15.0 g; common , salt 
17.6 g; spices and condiments 10.4 g; Cheese, 
butter oil and skim milk powder were free gifts 
obtained by the orphanage from UNICEF and 
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Table I. Mean daily intake, excretioii and balance of nitrogen, calcium and phosphorus of children on the 

rice diet and rice-protein food diet 


Diet 

- . . . 

Intake 

1 


Excretion 


Balance 

Urinary 

1 

Faecal 

Total 

Nitrogen {g) , 

■ Rice (control)^ ... 

6.730 

3-.605 

1.758 

• 5.363 

• 1.367 

■ Rice 4- Protein food (containing coconut 
meal) (experimental)^ ... 

9.942 

5.596 

2.223 

7.819 

- 2.123 ■ 

Difference (experimental-control) 

3.212 

1.991 

0.465 

2.456 

0.756? ± 0.1481 7 

Calcium {mg) 

Rice (control)^ ... ' ... 

613 

41 

317 

358 

.255 

. Rice 4- protein food (containing coconut 
meal) (experimental)- ... ... 

853 

40 ’ 

458 

498 

355 • 

Difference (experimental-control) 

240 

-1 

141 

. .140 

lOO;! ± 203 

Phosphorus {77ig) 

Rice (control)^ ... 

1144 

100 . - 

610 

.710 

434., 

Rice 4- Protein food (containing coconut 
meal) (experimental)^ ... ... ... 

1483 

122 

•822 

944 

538« 

Difference (experimental-control) 

339 

22. . 

212 

234 •• 

.104s±273 


^ Calorie intake 1758. “ Calorie intake 1741. ' ^ Value with its standard error. 

Significant at 1% level. ® Significant at 5% level. ' Rounding off error. 


are not normally consumed by the children. The 
experimental .group received daily in addition to 
the above diet 2 oz., of the protein food containing 
coconut meal in .the form of soup or chutney. 
Two ounces of this supplem.ent provided the fol- 
lowing nutrients ‘..protein, 19. 9g; calcium, 240 mg; 
phosphorus, 339m.g; thiamine, 0.8 mg; riboflavin, 
1.75 mg;: nicotinic acid,. 6.1 mg; vitamin A, 1704 
I.U. ; vitamin D, 170 I.U. aiid calories, 210. In 
order to equalise the calorie intake in . the two 
groups each child in the control. group was given 
daily pudding prepared from one ounce of corn 
starch and one ounce of sugar. 

' The diet, urine and .faeces of the control and 

L, experimental groups we.re collected daily during 
r a 5 day experimental, period. The diet and 
excreta were preserved and analysed for nitrogen, 
calcium and phosphorus according to the methods 
described by Murthy et aP-. The results obtain- 
ed for the metabolism of nitrogen, calcium and 
phosphorus are given in Table I. ■ 

All the subjects in the control and, experimental 
groups were in positive nitrogen, calcium and 


phosphorus balances. All the subjects in the 
experimental group retained greater amounts of 
nitrogen, calcium and phosphorus than those in 
the control group. The results . on statistical 
analysis showed that the difference between the 
experimental and the control groups in the nitrogen 
and calcium balances was signifleant at 1 per cent 
level and in the phosphorus balance at 5 per cent 
level. . . : • 

Our thanks are due to Mr A. N. Sankaran an<i 
Miss K. Indirammia for the statistical | analysis of 
the results. , 

P. K. Tasi^er • ■ - - ■ 

Central Food Technological M. Narayana Rao 

Research Institute, Mysore M. Swaminathan . , 

V. Subrahmanyan 
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INSECT-RESISTANT PACKAGING 

By V. R. Sreenathan and N. V. R. Iyengar 

{Central Food Technological Research Institute^ Mysore) 


The important role of adequate packaging in 
the national economy of the country need hardly 
be over-emphasised. The primary function of a 
package is to ensure that the product reaches the 
consumer in 'factory fresh’ condition. Loss of 
food is mostly due to improper package and stor- 
age. In India food grain losses caused by insects 
and associated factors are estimated at between 
2 and 3 million tons per annum^. More than the 
half of the people of the world do not get enough 
food and the trends in the increased food pro- 
duction is not enough to keep pace with the in- 
creasing population. At the sam.e time it is to be 
realised that efforts in the production of more food 
should be appropriately linked with the use of 
proper packaging and storage methods against 
insects, rodents and microbes. By' adopting 
improved methods of storage, and adequate 
packaging there would be more food for the 
people. 

It is the package which has to protect the 
contents from several hazards like insect infesta- 
tion, vagaries of climate, transport, rough hand- 
ling and conditions of storage. Satisfactory 
packaging of food products to portect them from 
insect infestation throughout their shelf life is 
more than an urgent necessity. The infestation 
of food packages by insects is a recurring problem 
for the processor of cereal products. 

A complete understanding of how insects get 
into apparently tightly sealed package, where 
they come from, and how great would be the 
cost of insuring it against insect infestation are 
some of the points which require elucidation for 
developing insect-free-package.^ 

The prevention of - insect attack on packaged 
foods has engaged the attention of several workers 
mainly by Parker (1913, 1915), Myers (1927), 
Stracener (1935), Hickin (1942). Most of the 
problems of insect infestation are experienced 
with foods that are packaged in flexible containers 
like, films, cartons, bags, envelops, packets and 
boxes of various sorts. 


Importance of Insect-free packaging 
during world war 

During the II world war the problem of 
protection of food packs against insects became 
acute, because rigid packaging materials were not 
available for packaging all commodities. Even 
to-day the problems are continuing because, the 
use of flexible packaging materials are becoming 
popular on account of their cost and easy handling. 
In order to evaluate insect resistance of many 
flexible packaging materials, Essing of the 
University of California undertook a detailed 
study of the problem working on behalf of 
Quarter Master Corps of the U.S.Froces^. The 
study revealed that the main causes for the 
excessive losses of food were due to the insanitary 
methods of storage and transport, the vagaries of 
the climatic, and handling hazards, and above all 
the packaging material being not insect-proof. 

In western countries, the problem of infestation 
of food by insects is not so acute as it is in India; 
According to Burton (the then President of 
Packaging Institute, New York) the infestation 
of packaged foods in U.S.A. is not very serious^. 
This fact is due to lower-temperatures prevailing 
in those countries, better merchandising methods, 
quick turnover of the products and high degree 
of warehouse sanitation. Due to quick transport 
and marketing methods, the processed food reach 
the consumer in the shortest possible time so that, 
in addition the product being 'factory fresh’, 
the insect eggs have no time to hatch or the larva 
might not have enough time to penetrate the 
package. These factors have greatly simplified 
the packaging practices in western countries. 

Widespread occurrence of insects 

In general the insects which infest stored food 
products are widely distributed because of their 
wide range of tolerance towards different temper- 
ature and humidity conditions. Some of the 
common insects which attack stored food products 
are: Sitophilus granarius{L), Sitophilus oryza{L), 
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^ Rhizopertha dommica{F)^ Terebr aides Mauritania 

\ cus{L)^ Oryzaephilus surmame7ms{L.)^ Triboliurn 

Co?ifusum{Duv.), Stegobium pa7iictmi, Trogoder77ta 
sternale, Ephestia Kuh7iiclla [Zell.]^ Plodia 
I mtrerpimctella. {Hbn.)^ and Blattella ger- 

\ 77ia7iica. These insects thrive best in tropical 

I and sub-tropical regions and such ideal conditions 

1 even in temperate countries, are to be found in 

side buildings and warehouses.^ Further, most 
I of the species have a wide range of food habits. 

' Many of them reproduce more or less continuous- 

ly several generations in a relatively short period 
j of time and many species are long lived. Certain 

female species will produce about 1,000 eggs 
p within a period of 2 years which hatch in 5- 12 days 
I into larvae. Some species can survive in adult 

stage for long periods without food. Some species 
of insects remain undetected in the food material 
until larger populations have been built up. 

How insect affects the package 
Insects while penetrating the packages damage 
the packages impair moisture-proofness and gas- 
tightness of the package, reduce the overall 
strength of the package by developing weak points 
I such as leakage, tearing, bursting etc. Further, 

they provide 'foci’ for further infestation and make 
way for the entry of other insects, moulds, bacteria 
and all other types of external contamination. 

Quite often some varieties of insects penetrate 
package irrespective of the fact whether the pack- 
age provides suitable medium for their develop- 
ment. It has been shown that insects will attack 
I packages left in the room even though unprotected 

I food is available to them. Normally insects try 

I to find their way into dark areas. Some of the 

' insects bore holes merely as a habit because they 

'enjoy’ boring holes. Adult insects that invade 
P food packages could flatten them-selves sufficient- 
ly to slip under folded ends to take part in the 
contents, lay eggs and then depart. These eggs 
would hatch and develop on the nutrients into 
strong and powerful larvae and in this process 
they eat up and destroy the packaging material^’?. 

Factors which influence insect penetration 
Environmental factors of a package influence 
penetration by insects. The important factors 
favouring the penetration of packages by insects 


are, temperature, moisture, humidity and nature 
of food. The temperature of the environment 
has a profound effect upon the activity of the 
insect. Most of the insects are not adapted to 
withstand low temperatures of 30° F to 40° F for 
prolonged periods. Optimum temperature for 
the activity and development of insects ranges 
between 70° F and 95° F. Temperature higher 
than 95° F has an adverse effect. In general the 
maximum penetration would be at between 75 F 
and 85° F. Relative humidity of the ambient 
atmosphere is an important factor. Generally, 
in humidities up to 85 to 90 per cent the package is 
more susceptible to damage by insects than in 
lower humidities. A dry environment is not 
quite favourable for the development of the 
-insects and discourages penetration. Another 
aspect of environment is geographic or clim.atic 
condition in which the insect lives. For e.g. 
Trogoder77ia gra7iaria is a serious pest in Gujarat 
district while it cannotthrive for long.in Karnataka 
District. 

While the temperature, and humidity factors 
influence .penetration of packaging films, the 
ability of the insect to penetrate packages depend 
upon the species and its life stage and to a large 
extent on the physical strength characteristics of 
the packaging material. Metallic packaging mate- 
rials are practically resistant to insects. On the 
other hand packaging materials like wood, paper, 
plastics and the laminates are penetrated by 
insects to varying degrees. It may be of interest 
to state that even relatively strong packaging 
materials may provide places for insect attack at 
creases, scratches, folds, corners of the package. 
Polyethylene packages are generally resistant 
to insect penetration but the resistance of polye- 
thylene film to insect penetration increases with 
increase in thickness of the film. Cellulose film 
does not offer protection from insects, irrespective 
of the thickness of the film. Lamination to 
plastic materials increases the resistance of some 
films. Tests conducted at Savannah indicate 
that lamination of some plastic films to kraft paper 
decreases their resistance to insect penetration. 
Among multiwal bags, Bemis bag was the most 
promising and this is quite common in Western 
countries but even this material is not so with 
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regard to Tenebroides. Some of the aluminium 
foil-film laminates have been found by Gerhardt 
and Lindgren to be relatively more resistant than 
transparent films. But they are not completely 
insect proof 

How package should be constructed 
In the first instance the package should not 
carry any dorment infection and be composed of 
such materials which are safe against the invasion 
of insects. In addition there are a number of 
physical properties of packaging materials that 
influence the insect attack, like the smoothness 
or hardness of the surface and guage of the; 
film used. The packages should be so fabricated 
without any openings through which the insectmr 
its larva could enter. Obviously proper sealing of 
the packages assumes importance.^’^^ Containers 
are to be constructed so that all parts fit perfectly 
w-ith minimum length of seams and creases. 
While- this is possible with film.s, foils and the 
laminates, packages made of textiles such as jute 
and cotton are not insect proof. Laminations of 
jute bags with plastic films, would make them, 
relatively more resistant to insect attack and other 
climatic changes. 

Control of insect infestation 
The second aspect and equally important one 
is the warehouse sanitation. Efficient, adequate 
control of insect infestation will come only through 
a programme based on systematic examination 
and periodic surveys of conditions of insect attack. 
Then only it is possible for satisfactory packaging 
of food products to protect them from insects. 
In the control of infestation of packaged foods 
the co-operation of manufactures of packaging 
materials, carton makers, m.achine builders, 
adhesive manufacturers and production managers 
is very essential. The product and the packag- 
ing materials must be free from insects or their 
eggs or larvae, or excreta, and packaging must be 
conducted under sanitary conditions elim.inating 
the possibility of infestation at the tim.e of packag- 
ing. Fumigation in bulk or in package is con- 
sidered advantages with dried fruits and nuts so 
that the latent infestation present in the material 
may be destroyed before storage. For other 


products any other suitable method of killing 
the latent infestation could be adopted. 

Trends in insect-proof packaging 

It has already been emphasized that food pro- 
ducts and food grain losses in India is great on 
account of insect infestation. So, packaging of 
food products free from insect infestation and 
contamination is an urgent necessity. Common- 
ly the problem, of insect infestation are with dried 
fruits, nuts, cereals and' other food products which 
are generally packed in flexible containers. 
India has a good export trade in many commodi- 
ties. Scientific packaging is essential so that 
commodities reach the consumer *in overseas 
markets in good usable condition. 

To save food from losses and damage by 
pests it necessitates a detailed understanding 
of various factors involved. Under conditions of 
improper handling even the best package may 
fail to provide the desired protection. Research- 
es are under way in many parts of the world to 
improve the degree of protection to. flexible 
containers. In order to develop an insect proof- 
package Essig suggests the incorporation of toxic 
or insect repellent chemicals into the packaging 
material This offers a prom.ising approach 

to the problem. Another line of effort is the 
developm.ent of suitable carton adhesive which has 
protective effect. Yet another line of attack of 
the problem is the development of m.ulti-wall bag 
in which the outer layer is treated with insect 
poisons which would kill any insect which attack 
the package. 

India exports dried fruits, spices and tobacco in 
sizable quantities. For example walnut which 
is produced in tem.perate regions has to pass 
through warmer and humid clim.atic conditions 
before reaching the consuro.er. The spoilage has 
been due to high temperature and humidity 
during transit. A detailed study undertaken 
by Murthy et al revealed that polyethylene 
film of 300 guage because of its insect and relative- 
ly moisture-proof properties and ameability to 
fumigation after packaging was found to be 
.quite suitable material for packaging walnut 
kernels^^. 
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' Packages used for products like biscuits, break- 

fast foods like corn flakes, rolled oats, dried fruits 
and similar other products, should be adequate 
enough to give desired protection against weevil 
and mould attack and other undesirable changes like 
off-odour, rancidity and loss of crispness etc. 
These and similar problem.s do require attention, 
and the remedy may largely lie in the use of suit- 
able packaging materials. 

Not much information is available about the 
insect resistance of various packaging materials 
- produced and used under Indian climatic condi- 
tions. Work in progress at the Institute regarding 
the resistance of various packaging materials to 
^ insects that commonly infest food, reveals that 
even some of the commonly used packaging 
m.aterials are not insect prooT®. 

Jute fabric for the packaging of bulk produce 
viz., cereals, cereal flours, sugar has long been 
in use in India. However, it suffers from a dis- 
advantage of exposing the product to insect and 
rodent attack and climatic conditions. Earlier 
work by Pingale et at the central Food 

Technological Research Institute, Mysore, has 
f shown that insect infestation can be effectively 
controlled by impregnation of jute fabric with 
insecticides. 

Packaging of wheat flour, gram flour, spices 
and milled foods in jute bags is a problem, since 
jute fabric does not afford any protection against 
insects and other contamination. It has been 
i shown by Iyengar et that laminated jute bags 

with polyethylene has the advantage in prevent- 
ing external dirt, ingress of moisture, seepage of 
! flour. By using impregnated jute bags with an 

.1 inner lining of polyethylene film insect infestation 

could also be checked. Work is in progress 
' . regarding various other laminations for packaging 
r ■ a variety of products. 

; Thus in the development of an insect resistant 

package, several factors like, the nature of the 
product, the quality of the packaging 


material and the several climatic and transport 
hazards the package is subjected, the methods of 
marketing prevailing in the area have all to be 
taken into account. 

Further, insect-free packaging has certain 
economic advantages. It enhances sales, speaks 
good about the product, decreases the claims and 
materially benefits food processing firms whose 
goods have a m.oderate turnover. The warfare 
against insects appears to be endless and work on 
these and allied lines of packaging research will 
be of inamense benefit to all concerned. 
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Technical Seminars 

Seminar which is a regular scientific activity of the CFTRI provides an open forum for all 
scientific workers of the Institute in so far as one of them presents a paper on a problem on which 
he is engaged or reviews an aspect of Food Science and Technology, while others participate in the 
discussion and express their views on the subject matter of the paper. The visits of distinguished 
scientists and technologists are also availed of for arranging addresses to such gatherings. 
Summaries of the Seminars held during February — March 1960 are given in this section. 

S (IS) 9 ture content, acidity, ascorbic acid, remarks said that the stage of 

Some preliminary observa- reducing and non-reducing sugars, maturity - for harvesting was an 
tions on gas storage of bananas, were carried out. Data for all the important factor. It is well known 
byN. {February 2S, 1960). physico-chemical constituents were that bananas grown on hill slopes, 

^At the outset, the speaker said presented and discussed. It was have better storage life than those 

that the experimental work present- found that the rate of respiration grown in water-logged places; 
ed was carried out by him as well and loss in weight, were much re- similarly fruits with higher acidity 
as by his colleagues and then duced in gas stored bananas. The keep much longer. The nature of 
described the fundamentals of gas optimum storage life based on 10 skin changes during ripening has a 
storage or storage of commodity per cent wastage was considerably bearing on the life of the fruits, 
under modified atmosphere. Cer- prolonged. Gas storage showed a If the optimum maturity of the 
tain varieties respond to gas storage check on the increase of acidity. unripe fruit for harvest is known 

favourably while certain others The speaker concluded by saying and if the initial moisture content 
develop injuries on account of the that the observations definitely in- can be reduced before storage, much 
unusual atmosphere. A thorough dicated that gas storage at room better results may be obtained, 
investigation has, therefore, to be temperature as well as at low tempe- He said that the cooking variety of 
made into all the important varieties ratures produced beneficial results, bananas and those which are econo- 
^ of fruits and vegetables. Dealing and that ripening of bananas was mically important should be used for 
with the gas storage of bananas, the more uniform than that due to the trials and their life extended by 
speaker said that banana is a very conventional method of smoking, gas storage. He felt that the prob- 
important commodity and its acre- Further work on the elimination of lem should be tackled with due 
age is about 20 per cent of the total volatiles and on the mechanism of reference to environmental factors, 
acreage under fruit cultivation, the building up of sugars and acid He observed that combination of 
Initial work on the gas storage of during ripening would be carried gases and inclusion of some inert 
Gros Michel bananas has been out. gas might be tried for gas storage 

carried out by some workers and the During the discussion that follow- of fruits, 
speaker himself earlier had found ed, some of the important points 
that the gas storage of cavendish raised related to the organoleptic S {IS) 10 

bananas was beneficial. evaluation of gas-stored bananas. Some aspects of quality in tea, 

‘ Describing the work done in the minimum time elasped between har- by C. P. Natarajan {March 14, 
Institute, the speaker said that two vest and gas storage, the number of I960). — At the outset, the speaker 
varietiesofbananas, freshly harvest- bananas used in each trial, presence detailed the various steps in the 
ed, were given different treatments, of maltose, rhamnose and other manufacture ofblacktea like picking, 
Half the number of fruits were sugars in bananas, extent of the loss withering, rolling, fermentation, 
waxed and the other half kept as of ascorbic acid during gas storage, firing and grading and explained 
such. They were then store under the effect of stomatal distribution of the changes taking place in each of 
three gas concentrations, viz., 2.5 fruits on gas storage, possibility of the steps and their influence on the 
per cent, 5 per cent and 7.5 per trisaccharide being present along quality of made tea. Appearance, 
cent of CO 2 and kept at two tern- with the sugars found, reason for colour, strength, briskness, infusion 
peratures,. .vi2., room temperature,, some varieties of bananas the peels flavour and quality are influenced 
68-82° F (45-75 per cent R.H.) and of which do not change their colours by each one of the steps to varying 
52-55° F (R.H. 90-95 per cent), during ripening, explanation for the degrees and hence the importance 
The gas concentrations accrued by accumulation of sucrose by hydroly- of control measures in the manufac- 
normal respiration was adjusted as sis of starch, nature of organic acids, ture. Besides a proper control in 
desired. Periodical examinations whether mixtures of CO 2 , Ng and Og manufacture, the important aspect 
(after three days in respect of those have been tried for gas storage, to be considered is the inherent 
at room temperature and seven days extent of spoilage in gas stored quality in the green leaf itself, 
in the case of those at low tempera- bananas, etc. Quality is made in the field first and 

ture) for P.L.W., respiration, mois- The President in his concluding the influence of weather, altitude, 
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bush characters, age of bush, 
method and length of plucking are 
all very important aspects of quality 
and no system of manufacture can 
produce a characteristic that is not 
already in the leaf. It is here that 
research is needed to know more 
about the precursors of quality in 
green leaf and how to retain them. 
Difficulties in interpreting cup 
tasters’ terms with definite quality 
were pointed out. 

In the examination of tea, the 
appearance of made tea and the 
infused tea are examined, for amount 
of stalk, fibre, degree of twist, 
colour and smell. The infused 
leaves are examined for uniformity 
of bright coppery colour. Green- 
ness and dullness are not preferred. 

In brew, colour, strength, pun- 
gency, flavour and creaming are 
examined. Colour and strength can 
be objectively measured. Cream- 
ing is a desirable attribute and is 
dependent on caffeine and poly- 
phenol content. Aspects of flavour 
cannot be objectively assessed at 
present. We have to depend on 
cup tasters. However, attempts on 
aroma evaluation by gas chroma- 
tographic techniques are being 
made. 

After detailing the various che- 
mical constituents present in tea. 


the author discussed in detail the role 
of polyphenols on quality of tea. 
Classification of brew on the basis of 
ethyl acetate-solubles (theaflavins) 
and ethyl acetate-insolubles (thea- 
rubigins) as advanced by Roberts, 
was described. Quantitative assess- 
ment of individual polyphenols like 
epigallo catechin gallate, epi-cate- 
chin gallate, epi-gallocatechm, gallo- 
catechin, epi-catechin and catechin 
in green leaf have -been made 
recently using cellulose column 
chromatography. Further work on 
made tea and brew are in progress 
in the Institute. The role of these 
polyphenols, their degradation pro- 
ducts and their threshold concen- 
trations in brew are all subjects of 
study which may throw some light 
on quality aspects. 

After dealing with the various 
flavour constituents reported in tea, 
the current knowledge on the role 
of pectin degradation products and 
carotenoid degradation products on 
aroma were discussed. 

Objective evaluation of quality is 
an important aspect of research, 
though a difficult one ; yet a concen- 
trated effort is essential. The 
possible approaches were pointed 
out and discussed. Studies on the 
nature of the quality constituents 
in green leaf, the role of polyphe- 
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nols and their degradation products, 
studies on the aromatic constituents 
finding out optimum taste threshold 
limits of each of the constituents, 
role of different waters in affecting 
the quality of brew, etc., were sug- 
gested as further approaches to the 
problem. 

During discussion, points relating 
to packaging aspects of tea, differ- 
ences between teas grown at high 
and low altitudes, influence of cul- 
tural factors on the quality of tea, 
relation between manganese salts 
and the colour of tea, influence of 
free amino acids on the flavour of 
tea, relation between the age of the 
leaves and the quality of tea, change 
occurring during fermentation, etc., 
were brought out. 

In his concluding remarks, the 
President stressed the difficulties 
one has to face in such studies, the 
importance of concentrated effort 
and the necessity for objective eval- 
uation of quality in tea. He also 
pointed out that the influence of 
every individual detail at different 
stages of manufacture on the quality 
of tea should be studied in collabo- 
ration with the tea taster. The 
possible role of trace elements in 
determining the flavour of tea was 
also worth studying. 
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TN pursuance of the poKcy of rendering technical aid to food industries in the country, the 
CFTRI supplies information on technical and other problems, carries out analytical work and 
undertakes short- and long-term investigations on behalf of the industry, besides bringing out 
publications containing important technical advances in different aspects of Food Science and 
Technology. The Institute deals with a number of enquiries from various food industries and 


others interested in Indian j: 

reproduced in this section. 

Protein deficiency 

S{IS) 29 

Kindly suggest to vie a proper 
blend of cereal and pulses^ zoliich if 
consumed daily can overcome protein 
deficiency. (Pilibhit District). 

The extent of protein deficiency 
has to be determined. For mild 
cases, it would be sufficient if rice 
or wheat together with pulses 
commonly used are consumed. It 
may be of advantage to take veget- 
ables in plenty and milk to the ex- 
tent possible. 

For severe cases of protein defi- 
ciency, it is necessary to have details 
regarding the symptoms, A pro- 
tein intake of at least 70 g. per 
day would be essential. It is 
difficult to obtain this level of protein 
intake by cereals and pulses as the 
protein content of these is not 
considerable. Multipurpose food 
(formula C) is the only food avail- 
able with a concentrated source of 
protein (50 per cent). If this is 
used at 2-3 oz. level together with 
rice or wheat, pulses, vegetables 
and milk, it is easy to overcome 
even severe cases of protein mal- 
nutrition. 

Protein deficiency is often aggra- 
vated by a combined vitamin 
deficiency. As multipurpose food 
contains also the vitamins, it is by 
far advantageous to use the MPF. 
Pea proteins are nutritionally super- 
ior to many other vegetable proteins. 
Digestibility of the proteins is a 
factor governing the availability 
of the constituent essential amino 
acids. Digestibility is likely to 
vary with individuals depending 
upon their conditions of health. 
Excessive consumption of fat parti- 
cularly through fried foods should 
be avoided. 


food products. A few of 


Loss of vitamins 

E (IS) 30 ' 

What is the estimated loss of 
vitamins and minerals during the 
preparation of jams and pickles made 
of citrus fpiits and those of Emhlica 
officinalis particidarly. (Pilibhit 
District). 

The loss of vitamins in jams and 
pickles depends upon the method 
of preparation which varies widely 
from place to place and house to 
house. Unless the exact process 
employed is known, it may not be 
possible to give the extent of loss. 

B-complex vitamins are com- 
paratively more stable and generally 
the loss may be about 50 per cent. 
Vitamin C is susceptible to complete 
loss — the extent depending on tem- 
perature of heating, duration of 
heating, mode of heating and the 
nature of the vessel used for heating. 
Copper even in traces will account 
for the complete destruction of 
vitamin C. 

Minerals are not generally sub- 
jected to serious losses. 

Diet for diabetes 

E (IS) 37 

I learn that some work has heeii done 
in your Institute on the use of tender 
field beans in diabetic cases. Could 
you kindly furnish the details of the 
samei (Calcutta). 

The consumption of tender field 
beans (Dolichos lablab) along with 
the diet helps to lower the blood 
sugar level in diabetics. This 
effect is not noticed with the mature 
field beans. The vernacular equi- 
valents of field beans are as follows : 

Pliiidustani * Val ’ 

Tamil ‘ Mochai ’ 

Bengali ‘ Sukno sim ’ 


the enquiries answered are 


The tender field beans may be 
boiled and taken or cooked in the 
form of curry and consumed. 

Consumption of Hdld made from' 
the fermented dough of 2 parts of 
rice flour and 1 part of blackgram 
flour also decreases to some extent 
the blood sugar level. Consump- 
tion of a lot of skim milk powder 
produces similar effect. Flowever, 
it must be noted that these effects 
vary depending upon the diabetic 
condition which must first be tested 
by a doctor by doing, ‘fast blood 
sugar test’ and a ‘glucose tolerance 
test’. If these are high, insulin 
must be taken on the doctor’s advice 
but even here the above food sugges- 
ted can bring down the requirements 
of insulin to a large extent. In some 
cases as previously reported, patient 
could get on with diet alone without 
insulin, but in any case, all this 
should be tried out under the 
expert supervision of a doctor. A 
close check on urinary excretion of 
sugar should also be kept. 

Parboiling of paddy 

E{BQ) 32 

I have read the improved method 
of parboiling of paddy developed at 
your Institute and find that it is 
applicable for large scale trials in rice 
mills. I would therefore request you 
to intimate me the 7nethod that can 
be followed on home-scale for pre- 
paring parboiled rice. (North 
Kanara District). 

The village method of making 
parboiled rice as is practised in 
many places gives a rice which is 
not smelling and is wholesome. 
This consists in raising water to boil 
in a big vessel, adding paddy to it 
and leaving it over without further 
heating for the next 12 hours or so. 
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The water is then drained out and 
the paddy allowed to dry in the 
shade and then milled. This gives 
sometimes some amount of broken 
rice as the parboiling is rather 
incomplete. 

Another method that you can 
try is to soak the paddy in cold 
water for about 24 hours changing 
the soak water every 12 hours at 
least. The soaked paddy is then 
steamed; probably a big idli vessel 
that may be available in the house 
may be used. The paddy may also 
be kept in a bamboo basket which is 
supported in another bigger outer 
vessel in which water is boiled. The 
steaming is continued until the husk 
of the paddy splits. The paddy is 
then dried as usual and then milled. 
If you want to prepare fully 
parboiled rice without smell, the 
paddy is soaked in hot water (at 
70° C) for 3-4 hours and the paddy 
is then steamed as suggested above. 
In the final stages of drying (if 
dried in the sun), one has to be a 
little careful as otherwise the broken 
rice might result. The paddy has 
to be turned over as frequently as 
possible to make for uniform 
drying. 

Processing of dried peas 

E{IS) 33, 

We are rimnhig a restaurant and 
to ant to use dried peas for our daily 
consumption. We are not interested 
in canning the peas for later use. 
We shall he obliged if you can kindly 
inform us a tnethod for processing 
dried peas generally available on 
the market. (Delhi). 

You can prepare processed peas 
daily for your hotel consumption 
without canning them. The under- 
mentioned details may please be 
followed : 

if) Shrinkled dried peas of tele- 
phone variety or any other suitable 
variety may be used for the purpose 
of preparing processed peas. 

{ii) Soak the peas in water over- 
night. ■ 

{Hi) Discard the spoiled peas by 
carefully sorting the soaked peas. 
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.{iv) Boil the soaked peas in a 
pressure cooker at 10 pounds steam 
pressure for 30-40 minutes depend- 
ing upon the extent of softness de- 
sired. Use equal quantity of peas 
and butter for boiling. Add 2 
per cent salt and 4 per cent sugar 
to the boiling water and also a 
little quantity of colour. The 
colour can be prepared by mixing 
the undermentioned Edicol dyes 
which are easily available in the 
market : 

Edicol- Supra Tatragin, N.S. (ICI) 
—60 parts and Indigo Carmine (E. 
Merck) N.S. (ICI) — 40 parts or 
Blue VRS — 1 part and Tatragin — 
5 parts. 

Chewing vs nutrition 

E {IS) 34 

^Pan' leaves are grown in different 
parts of our country and widely 
consumed along with arecanut^ 
etc.y by the people. I would like to 
know whether any work has been 
done by you on the food value of 
betel leaves. What are the effects 
of chewing on the various systems of 
our body‘s Is it a fact that chewing 
of ^pail leads to cancer? I shcdl 
deeply appreciate if you can kindly 
throw some light on the above points. 
(Bhagalpur District). 

As regards chewing of pan, we 
have not done any specific work in 
this Institute but we intend taking 
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up some experiments in the near 
future. The information available 
from the literature and also gathered 
from practical experience is given 
below: 

Chewing of betel leaves with 
arecanut and lime is an age-old 
practice. Chewing is known to 
stimulate the salivary and gastric 
secretions, thus aiding digestion. 
The chlorophyll and the essential 
oil present in the betel leaf and the 
added flavouring substances in the 
pan improve the mouth odour. 
Besides, chewing is a sort of exercise 
to the teeth and the muscles and the 
tannins of the arecanut strength- 
en the gums and preserve the teeth. 
The alkaloid, namely, ‘arecoline’ 
present in arecanut is well known to 
have strong pharmacological action 
and appears to act as a milk 
stimulant and aphrodisiac. The 
alkaloid along with the essential 
oil of the betel leaf is believed to 
tone up the general appearance. 

As regards the relation between 
chewing of pansupari and nutrition, 
it is known that the habit of chew- 
ing betel leaves coated with slaked 
lime increases the intake of calcium 
in which the normal Indian diet is 
grossly deficient. The amount 
and utilisation of calcium ingested 
with six betel leaves has been found 
to be equivalent to that from 10 oz. 
of cow’s milk. The composition 
of the raw and processed areca- 
nuts, and of betel leaves are as 
follows : 


Characteristic^ 

Razo arecanut 

Processed 

arecanut 

'Kalipakku' 

(Pan) 

Betel leaves 

Moisture, % 

31.30 

13.80 

85.40 

Protein, % 

4.90 

6.40 

3.10 

Fat, % 

4.40 

8.40 

0.80 

Mineral matter, % 

1.00 

1.80 

2.30 

Fibre, % 

11.20 

11.80 

2.30 

Carbohydrates, % 

47,20 

57.80 

6.10 

Calcium, % ... 

0.05 

0.13 

0.23 

Phosphorus, % 

0.13 

0.14 

0.04 

Iron, mg % 

0.50 

11.10 

5.70 

Calorific value per lOOg. 

248 

332 

44 

Carotene (in vitamin A- 
I.U. per lOOg.). 

' 5 

— 

9635 


i 
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The above data indicates that 
arecanut and betel leaves are good 
sources of protein, carbohydrates, 
calcium, phosphorus and iron which 
are essential requirements for the 
growth of human body. ' They 
also supply vitamin A in fair amo- 
unts. Additional amounts of 
calcium are also supplied by the 
lime which is smeared on the' betel 
leaves while chewing. 

The misfeeling that generally 
exists among some people -that 
chewing of pansupari is the primary 
cause of cancer of the mouth has 
been shown to be unfounded, by the 
statistical survey conducted for the 
incidence of cancer among the 
betel chewing natives of the South 
West Pacific Islands. Cancer 
might be caused by excessive chew- 
ing with tobacco but even here there 
is no conclusive evidence. 

We have done some work on the 
preparation of a nectar from pan- 
supari. The details of the method 
of preparation are given in the 
enclosed circular. This beverage 
incorporates in it all the constituents 
of pan-heeda and can serve as a 
substitute for chewing which has 
some disagreeable consequences 
such as spitting. 

Annatto colour 

E{IS) 35 

We are interested m preparing 
annatto colour in solid form as a 
commeixial venture and shall appre- 
ciate receiving details of the method 
thereof: (Bombay). 

The method of preparation of 
annatto colour in dry form is 
as follows : For extracting the dye, , 
the seeds are bruised and the pulp 
macerated with hot water in wooden 
vessels, and soaked in it for several 
days till the colouring matter forms 
a fine suspension. The seeds are 
then removed and the heiry which 
contains the pigment is allowed to 
ferment for about a week. The dye, 


annatto, that settles down at the 
bottom is separated and dried into 
cakes. The yield is 4.8-6 per cent 
by weight of the seeds. Another 
method consists in boiling the seeds 
with sodium carbonate solution, 
filtering and acidifying the filtrate. 
The dye is coagulated by boiling 
with conimon salt after which it is 
filter-pressed, washed and dried. 

Preparation of peppermint and 
chocolates 

E (IS) 36 

I am desirous of making pepper- 
mints and chocolates on a small 
scale and would request you to in- 
form me the details of their prepara- 
tion as also the availahility of neces- 
sary equipment, (South- Kanara 
District). 

We furnish the following for your 
information as desired by you. 

Peppermint. The machinery for 
the manufacture of this is too 
costly. Therefore it is advisable 
to produce on a small scale say 
about 2 cwt. per day. This can 
be done with less investment. 

Process: Mix 100 lb. of icing 
sugar (finely powdered sugar) with 
5 lb. of glue solution (0.5 lb. of 
edible glue in 5 lb. of hot water) 
for about 10 minutes. Then add 
sufficient edible liquid blue colour 
to the mix and again knead for a 
few minutes. Add about 3-4 oz. 
of peppermint oil followed by one 
pound of chalk powder (edible) and 
mix the mixture thoroughly until 
a fine and uniform dough is obtain- 
ed. Make .the dough by pressing 
into sheets of uniform thickness 
(generally 1/12" to 1/8") and then 
with the help of circular discs, 
peppermints are made just like the 
bakers make biscuits by hand. 
These are then dried in the sun or 
in drying rooms after spreading 
them in trays. The dried pepper- 


mints are then packed in aluminium 
foils and stored. 

The machine for the manufac- 
ture of peppermint is called Manesty 
Tablet Making Machine whicli 
consists of three units, namely, 
mixer, granulator and tablet 
presser. Such machines can be 
had from Messrs Kilburn and Co., 
Private Ltd., P.O. Box No. 1700, 
Madras or Messrs Larsen and 
Toubro, Ltd., P.B. No. 5247, 4-5, 
Club House Road, Madras 2. 

Chocolate. The recipe for 
chocolate is as follows: 


Sugar ... 401b. 

Liquid glucose ... . 20 lb. 

Cocoa powder ... 2 1b. 

Butter or margarine ... 3 lb. 

Condensed milk ... 5 1b. 

Vanilla , — 0.5 lb. 

Cream of Tartar ... 0.125 lb. 

Cashewnuts ... 21b. 

(Dessert grade) 


Procedure : Mix sugar and liquid 
glucose with a little quantity of 
water and start boiling the mixture 
for 10 minutes. Add condensed 
milk and butter and again allow it 
to boil. Then cocoa powder follow- 
ed by cream of tartar is added, 
taking care to stir the boiling mass 
vigorously. When the mix has 
attained a thick consistency (resem- 
bles that of Mysore pak), add 
vanilla essence and cashewnuts 
(fried) and again boil for 2 
minutes. The chocolate mix is 
removed from the oven and poured 
on a wide plate, and spread to Y 
thickness. The sheet thus obtained 
is cut into required sizes and allowed 
to cool completely. Then these 
pieces are wrapped first in tissue 
paper and then with aluminium 
foils and stored. 

The machinery required for the 
large-scale manufacture of choco- 
lates is very costly and you can 
enquire about the details of machi- 
nery and equipment, if desired, 
from the above mentioned two 
firms. 


I 
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All-India Final Estimate of Kharif Pulses other than Tur^ 1959-60. 


Pulse 

. 

Area (thousand acres) 

Production (thou- 
sand tons) 

1959-60 

Final 

estimate 

1958-59 

Partially 

revised 

estimate 

1959-60 

Final 

estimate 

1958-59 

Partially 

revised 

estimate 

Ur ad 

2,492 

2,437 

269 

271 

Mung\ 

3,102 

2,987 

279 

258 

Moth 

3,928 

3,779 

277 

306 

Kulthi 

3,294 

3,396 

313 

322 

Peas 

13 

13 

2 

2 

Other pulses* 

3,246 

2,985 

427 

' 400 

Total 

1 16,075 i 

! 15,597 

1 1,567 i 

1,559 


'^Includes also data on urad, mung^ masur, etc., in respect of Bihar and 
Orissa for which separate figures are not available. 

flncludes data for moth in respect of Madhya Pradesh and West Bengal. 

{Econoniic and Statistical Adviser, Ministry of Food & Agriculture, 
Government of India) 


All-India Final Estimate of Groundnut, 1959-60 



1959-60 

(Final 

estimate) 

1 1958-59 

1 (Partially 
revised 
estimate) 

Area (thousand hectares) 

Production (thousand metric tons 

6,194 

5,898. 

of nuts in shell) 

4,460 

4,889 


{Economic and Statistical Adviser, Mhiistry of Food and Agriculture, 
Goveryiment of India) 


NEWS BRIEFS 

A new oil extraction process : 

A simple and low cost process for 
the extraction of vegetable oils, 
particularly applicable to ground- 
nuts has been developed at 
L’ Institudes corps Gras of France. 
The advantages of the new process 
are: (1) very few operations are 
involved which affect the nature of 
the oil; and (2) fire hazards are 
eliminated since no volatile solvents 
are used, the only liquid used being 
water. 

Groundnuts are shelled, milled 
and then crushed to such an extent 
that a part of the cells are opened 
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up, releasing oil and the nitrogen- 
ous matter. The crushed mass is 
suspended in water and stirred 
gently to form an emulsion which 
is centrifuged to separate the cake 
from the aqueous emulsion. The 
cake is processed further, being 
again put into suspension in water, 
passed through a homogenizer and 
then centrifuged once more; this 
process is repeated with progressive- 
ly finer settings of the homogenizer 
until the whole of the oil is extract- 
ed from the cake. 

The fat content of the emulsion 
is increased by means of a separator 
like the one used in dairying, when 
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a white cream is obtained. The 
cream is rendered slightly alkaline 
by adding sodium carbonate solu- 
tion of pH 8.7, followed by treat- 
ment in a separator where, apart 
from the pure oil, a ^milk’ containing 
the proteins in solution is obtained. 

Surface-active agents are not 
necessary, since groundnuts con- 
tain sufficient water-soluble matter 
with emulsifying properties. The 
byproducts are the ‘milk’, the 
vegetable casein and the cake. The 
‘milk’ can be processed to obtain a 
vegetable casein in powder form 
{Res. & Lid., July 1959, p. 180). 

Detection of adulteration of 
butter : For judging the purity of 
butter and other fatty substances, it 
is a common practice to determine 
certain index numbers and to com- 
pare them with those of genuine 
samples. If the two values differ 
substantially, adulteration is indica- 
ted. In the case of butter, however, 
the total volatile fatty acid content 
varies considerably from sample 
to sample, depending upon the 
origin of the milk. The conven- 
tional index numbers, therefore, do 
not give reliable, results. It has 
been found that if the fatty acids 
isolated from a butter sample are 
distilled into two fractions of equal 
volume and their activities deter- 
mined, the ratio between the acidi- 
ties of the two fractions and the 
total acidity is constant. This ratio 
differs markedly for different fats. 
Based on this observation, a new 
method has been proposed for 
detecting adulteration of butter 
with other fats. 

Method: A 5 g. sample of butter 
is saponified with 2 ml. of 50 per 
cent sodium hydroxide solution and 
20 g. of glycerine, diluting the 
soap with 95 ml. of hot water and 
then breaking it down with 50 ml. 
of a 2.5 per cent solution of sulphu- 
ric acid. Pumice (0.5 g.) is added 
to the suspension which is then 
distilled in the same apparatus as 
that used for Reichert-Meissl 
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number determination. Two frac- 
tions, each 65 ml. in volume, are 
collected one after the other, ad- 
justing the rate of heating in such 
a manner that the distillation lasts 
•in all for 43 min. The two frac- 
tions are diluted first with 30 ml. 
of ethyl alcohol and then treated 
with 0.1 N solution of caustic soda. 

The index is determined ^ by 
dividing the volume of sodium 
. hydroxide solution used up for 
titrating the first fraction by that used 
up for the second fraction. The 
ratio varies from 2.03 to 2.13 for 
genuine butter, but other fats give 
, considerably lower values (cocoanut 
.butter, 1.10; hydrogenated whale 
oil, 0.83; and margarine, 1.25) 
[Res. & Lid.j August 1959, p. 210). 

Tamarind polyose as^emulsi- 
fying agent: Studies on the 
preparation of emulsions of cod- 
liver oil, liquid paraffin, arachis oil, 
benzyl benzoate and turpentine for 
. pharmaceutical uses, carried out 
^.at the L. M. College of Pharmacy, 
Ahmedabad, have indicated that 
Tamarind polyose has good emulsi- 
fying- properties and can be used 
for the preparation of emulsions 
^for oral. use. The emulsifying 
property has been found to be best 
in the case of cod-liver oil, liquid 
paraffin and arachis oil. Emulsions 
. prepared with tamarind polyose 
have better stability than emulsions 
..prepared with aracha, tragacanth 
.and starch. 

Tamarind polyose, extracted 
from tamarind seeds, is dissolved 
in boiling water and cooled to room 
temperature. To this solution, the 
oil is gradually added and the sus- 
pension triturated till emulsification 
(with 50 per cent oil) is complete. 
It is then passed through a hand 
homogenizer with jet orifice six 
times. Ethyl p-hydroxy benzoate 
(0.15 per cent) may be added to the 
emulsion as a preservative (Res, 
& Ind.^ September 1959, p. 236). 

Seaweed for food: Marine 
algae have been used as human food 
in several countries for many 
centuries and the edible species are 
termed ‘laver’ in the trade. They 
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are used in a variety of ways such as 
in the preparation of jellies, as a 
thickening agent for textiles, as a 
vegetable glue and a substitute for 
gelatin. It is also employed as a 
cattle food. A process has been 
developed in Germany for the ex- 
traction of a type of edible fat from 
seaweed and it is claimed to resern- 
ble olive oil. In the Orient, certain 
algae, like the red phorphyra, are 
highly esteemed as foods and are 
used in making blancmange and 
other puddings, in soups, and as 
condiments. ‘Komba’ a product 
made from a particular type of 
seaweed is one of the standard 
foods of Japan. Phorphyra is 
cultivated and widely used in Japan. 

In South Wales, there is a fairly 
well established laverbread indus- 
try handling about 4,250 cwt. of 
laverweed annually. For process- 
ing, the seaweed is thoroughly 
washed to remove all sand and 
foreign matter. It is then boiled for 
12 hours in 6 cwt. capacity boilers; 
salt and water are added during the 
boiling to the extent of about 3 lb. 
of salt and 20 lb. of water per cwt. 
of seaweed. When the product is 
considered to be sufficiently cooked, 
it is removed from the boiler, 
allowed to cool for about 12 hours, 
minced and colouring matter added 
to bring to a standard colour. The 
final laverbread having a flavour of 
the sea, is prepared for eating by 
warming it in fat, and is sometimes 
first made up into small cakes coated 
with oatmeal. It is then taken in 
place of eggs, etc.,, for a breakfast 
dish. It is a good source of iodine, 
iron and other trace metals and is 
also a mild laxative (Abstracted 
horn Food Majiuf., November 1959, 
p. 443). 

New dehydration method for 
fruit and vegetables: A new 
method of dehydrating fruits and 
vegetables is revolutionising one of 
the oldest food processing tech- 
niques for growers in the United 
States. Developed by the Wes- 
tern Regional Research Laboratory 
of the U.S. Department of Agricul- 
ture, Albany, Calif., it makes use of 


a stainless steeLmesh conveyor belt 
as a continuous moving trough for 
fresh produce. This makes it 
possible to force hot air up through 
the wire mesh of the belt to accele- 
rate dehydration. 

The classic method of dehydrat- 
ing fruits and vegetables involves 
the use of wooden trays and warm 
sunlight. Besides being slow, this 
makes it possible for produce to be 
contaminated with wood slivers and 
other foreign matter. 

Because standard conveyor faci- 
lities could not be used, the Cyclone 
Fence plant of U.S. Steel Corporat- 
ion at Oakland, Calif., were able to 
make the new process practical by 
designing a special belt. 

Primarily, this belt is a woven 
wire product with chain-drive con- 
struction. It virtually eliminates 
heat losses by allowing^ free air 
circulation, yet its mesh is not too 
coarse to retain the smallest types 
of fruits and vegetables. Conse- 
quently, dehydration can now be 
accomplished more than four times 
faster than was previously possible. 

Faster dehydration not only saves 
time and money; it allows foods to 
retain better colour and flavour in 
storage.' It also does away with the 
problem of food sticking to wooden 
trays and greatly reduces the possi- 
bility of contamination. 

Apples, apricots, carrots, potatoes, 
and bell peppers are typical fruits 
and vegetables being dehydrated 
by means of the new process {Food 
Manuf.j November 1959, p. 444). 

Protein determination : The 
use of boiling tubes instead of 
flasks for Kjeldahl digestions is 
described. These are held in a 
specially designed duralumin block 
which is heated either electrically 
or by gas. In the distillation pro- 
cess the ammonia is distilled into 
2 per cent boracic acid and titrated 
directly with a mixture (5:1) of 
bromocresol green and methyl red 
as an indicator {Food Manuf,, 
November 1959, p. 445). 

Sugar determination : For the 
hydrolysis of sucrose in fruits con- 
taining 60-70 per cent of fructose in 
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the total sugar the; following con- 
ditions were suitable: 0.1 per cent 
hydrochloric acid, 20-30 min. 
in a boiling water bath; 2.4 per cent 
hydrochloric acid, 8-16 hr. at 
30° F, 4-8 hr. at 40° F, or 45-60 
min. at 50° F. 

No appreciable decomposition 
of fructose was observed. The 
determination of invert sugar was 
effected by Somogyi’s method {Food 
Mariuf., November 1959, p. 445). 

Collapsible containers : Collap- 
sible containers made of. rubber 
reinforced with nylon are now being 
produced by the Dunlop Rubber 
Co., Ltd., for the conveyance of 
edible fluids in bulk. The contain- 
ers which are flat when empty, can 
be rolled up and strapped to the 
cab of a lorry, thus leaving it free to 
carry other goods on its return 
jpurney. When full, they assume 
a stable pillow shape, and can be 
held in position by means of either 
a tarpaulin secured by , ropes, or a 
special nylon harness. 

The makers say that the use of 
nylon in the construction of the 
containers ensures that they are 
comparatively light in weight, are 
rot-proof and have a high degree 
of tensile strength. The fabric is 
coated on one side with neoprene, a 
synthetic rubber, and on the. other 
with a variety of natural, sweetened 
or synthetic rubbers, according to 
the liquid to be carried. 

The standard container is fitted 
with an adaptor for a hose fitting 
and this incorporates a non-return 
valve, through which it is filled and 
emptied. A small manually- 
operated release valve allows for the 
escape of any air introduced during 
filling. Liquid can be completely 
removed by siphoning, and when 
necessary the container can be 
sterilised with boiling water. 

The containers are available for 
general purposes in standard capa- 
cities of 250, 500, 800 and 1,000 gal. 
but can also be^made in a variety of 
dimensions, according to custo- 
mers’ specifications {Food Manuf.^ 
November 1959J p. 447). 

Onion peeling machine: An 
onion peeling machine, claimed to 
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be the first in the world to do the 
job successfully, was demonstrated 
recently at the B.F.M.I.R.A. labo- 
ratories at Leatherhead before an 
audience of interested manufactu- 
rers. The machine, which is made 
by W. Brierley, Collier and Hart- 
ley, Ltd., is basically composed of a 
stainless steel drum with a revolving 
carborundum-faced base plate at 
the bottom. The onions are fed 
in at the top in batches of about 
20 lb. and are removed from the 
machine after between 50 and 90 
seconds, according to the hardness 
of the peel. Water is sprayed on 
the onions while the machine is in 
operation to remove the dirt and 
the peelings. Three deflectors in- 
side the stainless steel drum direct 
the onions towards the centre of the 
revolving plate and the onions are 
removed by a hatch at the front of 
the machine. 

The machine is powered by a 
1 h.p. electric motor and the base 
plate revolves at about 250 r.p.m. 

B.C.H. say that the machine is. 
also being used for peeling beetroot. 
For this purpose the base plate with 
its 70 grade carborandum surface 
is replaced with one of 100 grade. 
An output of about 6 tons of beet- 
root per day is possible {Food 
Maniif.y November 1959, p. 447). 

Powdered foods: A new pro- 
cess which has been used to make 
powders of good colour and flavour 
from fruit juices, whole and non-fat 
milk, coffee, beef and chicken 
broth, and lemonade has been re- 
ported from the U.S. Called 
‘foam-mat’ drying, the new process 
involves whipping liquid food con- 
centrates into a foam with the- 
assistance of food additives, spread- 
ing the foam out on a belt or tray, 
and drying it in a stream of warm 
air.. Finally, the foam is compress- 
ed and crushed into powder form. 

The fine structure of the foam 
created in the process is said to 
remain stable, despite even com- 
pressing the powder into pellets, 
and the powder may be readily 
reconstituted with water. Another 
advantage of the foam-dried powders 


is that they hold less moisture 
at a given relative humidity than- 
do spray dried foods and are there- ' 
fore less liable to cake than powders 
dried by other processes. 

The additive used to develop a 
satisfactory foam amounts to about 
1% of the dry solids in the liquid 
food concentrate being whipped, 
and close control of the density can • 
be provided by careful adjustment 
of the quantity of additive and the 
amount of whipping {Food Maniif,^ 
November 1959, p. 455). 

Protein food for Nigeria: 

A new protein food for fighting' 
malnutrition is now being produced 
on a large scale in Nigeria by 
Glaxo Laboratories (Nigeria); a 
recently formed subsidiary of Glaxo - 
Laboratories, Ltd. The food itself, ' 
which is called Amama, was develop- - 
ed at their Middlesex laboratories 
as a result of four years’ research. . 
The product is now being made at 
a new Glaxo factory at Apapa, the ; 
Lagos industrial suburb, and it is - 
being marketed by R.E. Harding 
and Co., of Lagos, and Standard 
City Chemists, Ibadan. 

The food is in powder form, pink 
in colour, and consists largely of 
groundnut flour to which carefully . 
calculated proportions of dried . 
yeast, milk casein, sugar, minerals 
and vitamins have been added. 
An 8 oz. pack, enough for 8 days, 
costs about 1 sk. 6 d, 

Nigerian health specialists are 
hoping that the child death rate- 
from protein malnutrition can be - 
cut substantially once the population 
becomes aware of the' possibi- 
lities of the food. An extensional 
education campaign is being used 
{Food Ma7iuf., November 1959, 
p.455). 

New insecticides : Two insec- 
ticide developments are on the way 
from ‘ Wisconsin Alumi Research 
Foundation (Madison); they 'Nvill 
likely debut within the next few 
months. 

A sulfonamide-based synergist 
for DDT is closest to commercia- 
lity. Based on a byproduct of 
DDT manufacture, the compound 
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and several of its analogs are current- 
ly under test. One to 2-1 parts 
of the synergist used with 10 parts 
of DDT yields a combination 
capable of killing insects resistant 
to the pesticide alone, and permits 
lower-safer- concentrations of DDT 
to be tried in other cases. 

An odourless, water-soluble, re- 
latively safe phosphate insecticide 
which is now under field test, may 
be ready for licensing next year. It 
is said to be competitive in cost 
to the odorous but low-hazard 
malathion now popular in many 
ioxmuhXiom {Che7nical Week, Feb- 
ruary 27, 1960, p. 72). 

Gas chromatographic studies 
of fish spoilage: Work is in 
progress to study the chemical 
nature of fish spoilage with the 
possible development of an objec- 
tive index of fish quality or of a 
means of retarding fish spoilage. 
The Bureau’s Seatile Fishery Tech- 
nological Laboratory recently com- 
pleted the first extensive use of the 
new technique of gas chroniato- 
graphy to determine volatile acids 
in fish extracts. They are studying 
the formation of volatile organic 
acids during deterioration of fish 
meat. Acetic and formic acids 
were the only acids found while the 
fish were organoleptically accepta- 
ble. The sequence of formation of 
individual acids in fish incubated 
at 34'^F, 40°F and 70°F was 

essentially the same except that 
propionic acid increased at a 
greater rate than other acids in the 
fish incubated at 70°F. {ComniL 
Fish. Rev.^ October 1959, p. 21). 

NEW INDIAN STANDARDS 

Edible tapioca starch : Tapioca 
starch is used for edible purposes 
chiefly in the manufacture of sago 
{saboodana); in making puddings, 
biscuits, confectionery, custard 
powder, etc. It is also used for a 
variety of industrial purposes like 
sizing of textiles, paper making, 
manufacture of cosmetics, etc. 
The Indian Standard Specification 
for Edible Tapioca Starch (IS: 
1319-1958) covers requirements and 


the methods of test, and details of 
sampling, packing, marking, etc., 
and is one of the series of Indian 
Standard Specifications on edible 
tapioca products. Other specifica- 
tions published so far in this series 
are: IS: 1317-1958 Edible Tapioca 
Chips and IS:1318-1958 Edible 
Tapioca Flour {ISI Bull, Novem- 
ber-December, 1959, p. 272). 

Fat in milk and milk products : 

The dairy industry, trade and the 
public analyst in India prefer to use 
the Gerber method for the rapid 
and routine determination of fat in 
milk and milk products, when rela- 
tively large number of samples 
have to be analysed at a time. The 
use of apparatus standardized and 
calibrated according to the condi- 
tions and materials available in our 
country and the adoption of uniform 
methods of determination of fat 
will enable one to obtain comparable 
results, within a measurable degree 
of accuracy. The Indian Standard 
Specification for Apparatus for the 
Determination of Fat in Whole Milk 
Evaporated (Unsweetened) Milk, 
Separated Milk, Skim Milk, Butter- 
milk and Cream by the Gerber 
Method (IS:1223-1958) has, there- 
fore, been prepared to fulfil this 
need. 

The specification covers the 
following apparatus required for 
the determination of percentage 
of fat in milk and milk products : 

(a) butyrometers, 6 per cent, 8 
per cent and 10 per cent scales, (for 
estimating fat in whole milk and 
evaporated (unsweetened) milk) ; 

{h) butyrometers, 4 per cent scale 
(for estimating fat in separated milk, 
skim milk and buttermilk) ; 

{c) butyrometer, 70 per cent 
scale (for estimating fat in cream), 

{d) stoppers for butyrometers ; 

{e) 11.04-ml pipette for milk; 

(/) 10-ml pipette for sulphuric 
acid; 

{g) 1-mlpipetteforamly alcohol; 

(A) automatic measure for sul- 
phuric acid ;. 

(z) automatic measure for amyl 
alcohol; ^ - 


. {]) centrifuge; and 

(A) water bath. 

Another Indian Standard in this 
context, which has already been 
published, is IS : 1224-1958: Deter- 
mination of Fat in Whole Milk, 
Evaporated (unsweetened) Milk, 
Separated Milk, Skim Milk, Butter- 
milk and Cream by Gerber Method 
{ISI BidL, November-December 
1959, P..272). 

INDIAN PATENTS 

63271: A device for making 
co7ifectionery : Comprising a cylinder 
and a socket with a flange filled at, 
the outlet of the cylinder. — Patent- 
ed by Nagarkar {Res. a7id Ind., 
October 1959, p. 272). 

64457. A process for the manu- 
facture of malted milk powder: 
Mixing concentrated malt extract 
with milk powder, fat and carbo- 
hydrates and drying in vacuum 
driers. — C.S.I.R., {Res. a7id Ind., 
October 1959, p. 273). 

65402. Process for hydrogenating 
U7isaturated fatty acids and their 
esters: Carrying out hydrogenation 
in the vapour phase with a fluidized 
catalyst and at a pressure substan- 
tially less than atmospheric pressure 
— ^Patented by Unilever, Ltd. {Res. 
a 7 id hid., November 1959, p. 299). 

63470. Acaricidal compositio7is : 
Comprising 2, 4, A — trichloro- 

diphenylsulphone together with a 
diluent or carrier. — Patented by 
N. V. Philip’s Blocilampenfabrieken 
{Res. and Ind., November 1959, 
p. 300). 

62730. Process for the productio7i 
of citric acid by ferme7itatio7i: 
Culturing a strain of Penicilliimi 
adametzi zaleski var. kuenra7iii 
in a nutrient medium. — Patented 
by Kyowa Hakko Kogyo Kalreshiki 
Kaisha {Res. a7id Ind., December 
1959, p. 325). 

64458. A process for the manu- 
facture of inalted milk bevei^age 
flavoured with cocoa: Mixing milk 
powder with malt extract and fla- 
vouring with cocoa, caramel or the 
like and drying in a vacuum drier 
or under atmospheric pressure. — 
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Patented by Council of Scientific 
and Industrial Research {Res. and 
Ind., December 1959, p. 326). 

65283. A process for the pre- 
paration of palatable yeast hydroly- 
sate powder from distillery sludge: 
Consisting of washing, autoclaving, 
enzymatic hydrolysis, concentration 
and final drying in vacuo to give 
rise to a light brown powder. — 
Patented by Council of Scientific 
and Industrial Research {Res. and 
Ind.^ December 1959, p. 326). 

65180. Additive for ejiriching 
foods and feeds and process for the 
manufacture thereof} Comprising 
ribofiavin phosphate salt or mixture 
thereof with edible powder.— 
Patented by F. Hoffmann-La Rochei 
and Co., Aktiengesellschaft {Res. 
and Ind.^ December 1959, p. 326). 

64030. Process for the preparation 
of alkyl- {cnyl) meyxapto-methy- 
lenemides of o^ o-dialkylthio- {dithio)- 
phosphoryl acetic acids with pesti- 
cidal activity : . Reacting mer captane 
with N-methylolamide of o, o- 
dialkylthio or dithio-phosphoryl 
acetic acid. — Montecatini Societa 
Generale Per L’ Indust ria Mineraria 
E Chimica {Res. and Ind.^ Decem- 
ber 1959, p. 326). 

FOREIGN PATENTS 

822,018. Crisp foodstuff: A 
process es claimed for producing a 
dry material which can be fried into 
a crisp foodstuff. The process 
comprises mixing a dry, mainly 
starch- containing powder, with 
such an amount of water as is 
required to obtain a. mixture having 
a moisture content of 30-40 per cent 
by weight; this mixture is then 
extruded under a pressure of 
at least 6 atmospheres to form a 
coherent ribbon, which is subse- 


quently dried either in separate 
pieces or cut in lengths to a mois- 
ture content of 6-10 per cent, pre- 
ferably 8-9 per cent. The starch- 
containing powder can, for example 
be potato powder. — Patented by 
Nibbit Products Association, Ltd. 
{Food Manuf.j November 1959, 
p. 458). 

822,062. Fruit cake mixes: 
During the preparation of fruit cake 
mixes, difficulties have been experi- 
enced due to the formation of dough 
during the preliminary mixing of 
the fat and flour. This difficulty 
is overcome in this invention by 
forming a fruit cake mix containing 
dried fruit, flour, sugar and other 
ingredients in which the fat is pro- 
vided in the form of a coating on 
the fruit. If desired, all or part of 
the sugar is included in the fat 
coating and, in this case, the fat 
and the sugar are creamed together 
before their application to the fruit. 
This application is suitably effected 
by spraying the creamed fat and 
sugar in a molten state on to the 
fruit. — ^Patented by Alfred Bird 
and Sons, Ltd. {Food> Manuf, 
November 1959, p. 458). 

2,904,440. Soluble flavour : Sepa- 
rating a volatile flavour from an 
essence containing a small amount 
of flavour and a major proportion 
of aqueous alcohol, then protecting 
the -said flavour by incorporating it 
in an edible product is the object of a 
recent patent. In the process, 
flavour is extracted with a solvent 
in which neither water nor alcohol 
is soluble. Solvent is then sepa- 
rated from the other constituents 
and mixed with an edible oil. This 
is followed by evaporating the sol- 
vent to give a concentrated solution 
of pure flavour in the oil. Flavour- 
oil is then incorporated in molten 


sorbitol and the mixture allowed to 
cool {Food Engng.^ November 1959, 

p. 101). 

2,892,721. Synthetic butter fat: 
Comprising interesterification pro- 
duct of lard and coconut oil with 
their fatty acyl radicals distributed 
among glycerol radicals. — Patented 
by De Witte Nelson, Swift and Co., 
Chicago {Food Fngng.^ November 
1959, p. 141). 

820,382. Testing eggs: Relates 
to an apparatus for use in the candl- 
ing of eggs, which includes an . 
optical magnifying device located 
with respect to a conveyor for the 
eggs and having its dimensions 
correlated with respect to the speed 
of the conveyor so that a magnified 
image of an egg passing the optical 
device can.be properly examined: 
the object is to facilitate the 
detection of faulty eggs particularly 
those having fine or hair cracks and 
promote a high standard of grading 
for quality. — Patented by J. Lowrie 
and Co., Ltd. {Food Trade Rev.^ 
November 1959, p. 54). 

820,270. Fat composition: Re- 
lates to a process for the production 
of a modified glyceride oil of the 
coconut oil group, which comprises 
reacting at an elevated temperature - 
the oil with a triglyceride of one or ’ 
more lower fatty acids having from 
6 to 12 carbon atoms in the acid 
molecule ; the product may be used 
as a salad oil comparable to olive 
oil and having an increased plastic 
range, is capable of being incorporat- 
ed in large amounts in, e.g.^ mar- 
garine and mayonnaise, or can be - 
used as a medicinal oil. — ^Patented ‘ 
by E. F. Drew and Co., Inc., 
{Food Trade Rev.^ November 1959, 
p.54). • 
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Information from Foreign Journals 

npHE CFTRI has a Technical Translation Service which surveys technical and scientific publi- 
cations in modern European languages in the fields of Food Science and Technology. The 
Service offers facilities of translation of scientific articles mainly from German, French, Dutch 
ana Italian periodicals and covers a large number of publications in these languages. The 
translated material is made available to research workers and industries for their use on terms 
specified by the Institute. Lists of the translated contents of foreign journals and of the available 
translated articles are given in this section. 


GERMAN 

ANGEWANDTE CHEMIE 

December 1959, Vol. 71, Nos. 23-24 

The acyl-lactone rearrangement, a method for the page 
. preparation of heterocyclic ring systems (New 
, methods of preparative organic chemistry II) 

— Korte, F. and Buchel, K. H. . . . 709 

Separation of organic mixed crystals by ‘Zone 
fusion — fractionation’ — S childknecht, H. 

. and Vetter, H. . . . . . 723 

The mechanism of the Clemmensen reduction 

— Staschewski, D. ..... 726 

Imidazolides of phosphoric acid — S taab, H. A., 

ScHALLER, H. AND Cramer, F. . . .736 

On a thiohydroxylamine-S-sulphonate, Hg N-S- 

SO 3 .K — Meuwsen, A. AND Gosl, R. . . 736 

•Informal meeting of the Faraday Society on ‘The 
i Cell Nucleus’ . . . . . 740 

Synthesis with acid amides, in particular, with 
\ formamide (New methods of preparative organic 
■ chemistry III) — Bredereck, H. et aL . . 753 

n-o-nitrobenzolsulphenyl aminoacids and amino- 
. acid esters — G oerdeler, J. and Holst, A. . . 775 

V ■ Chlorine uptake by water when stirred with poly- 
vinyl chloride — ^WoELK, H. U. . . . 775 

Synthesis of geranyl and farnesyl pyrophosphate 
||| — Cramer, F. AND B OHM, W. . . . 775 

III Detection and characterization of intermediate 
products of decarboxylation and oxidation of 
pyruvate: ‘activated pyruvate’ and ‘activated 
acealdehyde’ — H olzer, H. and Beaucamp, K. 776 

,j January 1960, Vol. 72, Nos. 1-2 

' ; I On the development of molecular physics (Peter 

Debye’s 75th birth anniversary) — W irtz,K. . 1 

Small carbon rings — ^V ogel, G. . . . 4 

Complex acetylides of transition metals — N ast, R. . 26 

Absorption-spectrophotometry of samples of low 
i transparency — B raunbeck, J. . . . 31 

' ij Safe preparation of diazo-acetic acid ester — • 

Reimlinger, H. . . . . .33 

' ' Gas chromatographic analysis of alcohols as esters 

i ; of nitric acid — D rawert, F. and Kupper, G. . 33 

Autoxydation of triphenylphosphine-methylenene 

— Bestmann, H. j. . . . . . 34 

; Coupled reactions in the dyeing process — L uck, W. 57 

Nucleofugal and electrofugal escape, two new 
; concepts for the analysis of reaction mechanisms 

• — Mathieu, j., Allais, A. and Valls, J. . . 71 

New syntheses with carbon monoxide — C hiusoli, 

G.P. . . . . . . 74 

Unsubstituted o- acyl hydroxyl amines — Z inner, G. . 76 

Condensation of acid amides with reactive methy- 

lenene compounds — E iden, F. . . .77 

j February 1960, Vol. 72, No. 3 

Nucleophilic aromatic substitutions via arines 

— Huisgen, R. and Sauer, J. , . . 91 


On the analysis of chlorosulphonic acid — Korinth, E. 1 08 
A new, crystalline dicarbonyl sugar (6-aldo-d-fructose) 

— ^Weidenhagen, R. and Bernsee, G. . .109 

On the mechanism of electrochemical fluorination 
and on the formation of iodine monofluoride 
— Schmidt, H. and Meinert, H. . . .109 

Formation of 2, 5-dimethyl-p-benzoquinone from 
2, 3-dimethyl-p-benzoquinone via dimeric 
photoproducts — Flaig, W., Salfeld, J.-C. and 
Llanos, A. . . . . . no 

a-N-benzylimino-propionitryl ; rearrangement and 
hydrolysis to . alanine and benzaldehyde — 
Gundermann, K.-D. AND Rose, H. J. . . . 110 

CHEMIE-INGENIEUR-TECHNIK 
December 1959, Vol. 31, No. 12 


New plants for production of formaldehyde from 
methanol — G reco, G. and Soldano, U. . . 761 

Exchange of deuterium in liquid-liquid extraction 

columns — H aul, R., Ginsberg, A. E. and Rose, E. 766 

Heat transfer and drop of pressure in undeveloped 
laminar flow in pipes and smooth slits — 

Stephan, K. . . . . . . 773 

Influence of vapour penetration depth on the effici- 
ency, loading factor and loss of pressure of 
bubble-cap and sieve plates for rectification — 
Kirschbaum, E. . . . . 779 

Real factors of CO 2 /CH 4 mixtures — B eer, H. . . 784 

Electrolysis of solid organic substances — F uchs, W. 789 

Solubility of inert gases in water at high temperature 

and pressure — H immelblau, D. M. and Abends, E. 791 
Baffle-plate regulator for maintaining a constant 

volume of flow — K ast, W. and Gast, Th. . . 796 

Automatic apparatus for determination of surface 

area by the BET method — S chlosser, E.-G. . 799 

Automatic recording of changes in the angle of 

rotation during optically active reactions — W ilk, M. 805 
Activities of the DECHEMA in the year 1958 
— Bretschneider, H. . . . . 807 

January 1960, Vol. 32, No. 1 

Theory and experiment in electro-chemical process 

technology— W agner, C. . . . .1 

Adhesive capacity of powders — P atat, F. and 

Schmid, W. . . . . . . \ g 

Transfer of heat to heat exchangers in the moving 

bed — E rnst, R. . . . . .17 

Surface layers on metals — -E ngell, H.-J. . . 22 

Irradiation of substances transparent to radiations 
— Luck, G. . . . . . .29 

Requirements of clay suspensions in shaft boring 

■ — Meerman, P. G. . . . . .34 

Bitumen in shaft construction — K erkhoven, R. E. '. 40 

New agitator drive for the chemical industry — 
Schulze-Bergkamen, j. . . . .45 

Introduction of physical chemistry into the training 
of chemical engineers — ’W icke, E. . . , 48 
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FETTE SEIFEN ANSTRICHMITTEL 

October 1959, VoL 61, No. 10 page 

Analytical determination of the stage of oxidation 

of olefinic fats — ^T aufel, K, and Zimmermann, R.. 836 

Determination of structure and analysis of the 
hydroperoxide isomers of autoxidised methyl 
oleate — P rivett, O. S. and Nickell, E. C. . 842 

Occurrence of eicosatetraenoic, decosapentaenoic 
and docosahexaenoic acids in fish oils — T oyama, 

Y., IWATA, Y. AND Fujimura, K.' . . . 846 

Contributions to the detection and quantitative 
‘ determination of highly unsaturated fatty acids — 
Miyakawa, T. . . . ... 850 

Quantitative paper chromatography of fatty acids. 

II. The photometric method — S eher, A. . . 855 

Action of ionising rays on fats. I. Contribution to 
peroxide formation by UV-radiation of fats — 

Kuhn, H. AND Luck, H. . . ' . . ' 860 

Influence of biuret on the formation of urea-fatty acid 

adducts — R igamonti, R. and Riccio, V. . . • 864 

The polymorphism of di- and tetra-fatty acid esters 

of pentaerythritol — M alkin, T. and Gupta, A. . 868 

On the glyceridic structure of some natural fats 
— Desnuelle, P. and Savary, P. . . .871 

Analysis of lipids with the help of the radio- 
reagent method — M angold, H. K. . . . 877 

On thiobarbituric acid— ihelline dyestuffs — 

Schmidt, H. . . . . . . - 881 

Reaction between the enzymatic degradation of 

starch and the iodine reaction — H ollo, J. et al. . 887 

Preparation of long-chain fatty acids via the 10-keto 
fatty acid — B reusch, F. L. a/. . • . . 891 

On the rhodahometric determination of the fatty acid 
composition of partially hydrogenated fats — 

’■ MoLLER, P. AND GaBRIELSSON, M. . ' .■ . 893 

•Application of rholecular distillation for determining 
the composition of the fatty acids of the oil from 
the seeds of Crambe Abyssinica- — N iewiadom- 
‘ “ SKI, H. etal. , . . . . ' , 897 

Alkali fusion of unsaturated fatty acids — ^V azquez 

Roncero, A. ei flZ. . . . . . 900 

Preparation of natural oleic, linoleic and li'nolenic 
acids by adsorption chromatography — F ranzke, 

Cl. . . ... , 905 

Paper chroniatographic investigation of the com- 
position of seed oils from different plants tested 
for their suitability for cultivation in Poland — 
Grynberg, H.etaL, . . . . . 908 

Can the nutritional-physiological changes during the 
production of milk powder, as at present, be elimin- 
nated by Yoghurt fermentation? — F ink, H. et al. . 911 

Sulphurated oils. III. Sulphuration of linseed oil 
' with S 2 CI 2 and with sulphur — S chiemann, G. 

et al. . . . . . . . . . 913 

Qualitative and quantitative determination of 
dehydrated castor oil by paper chromatography 
— Chowdhury, D. K. . . . , 924 

Formation of definite fatty acid esters of d-glucose 
(2-acyl-glucoses) — H ess, K. and Heumann, 

K.E.' “ . . . . . . 928 

A new method for the quantitative determination of 
hon-ionogenic, surface-active substances — 

Kimura, W. AND Harad^ T. . . . 930 

Synthesis and surface-active properties of branched 
acids of the Cn H2n-l^l COOH series, of the 
^composition C 10 -C 20 —PETROW, A. D. aZ. . 940 

Small collection of important technical expressions . 
of the detergent' industry in five languages — 
Carriere, G. . . . . . . 946 

Coupled, photochemical oxidation — reduction: 
glyceror-}-Fe++4 — ^Loury, M. . • . .. . 961 


Reaction of surface-active' compounds with keratin page 
and enzymes — ^W ilmsmann, H. and Marks, A. . 965 

Investigations on the spreading effect of skin-tallow 
Hopf, G. and Winkler, A. . . . . 974 

New kinds of fats and ointment bases in the light of 

pharmaceutical technology — ^A we, W. . . 978 

Influence of soap solutions on the swelling and 
softening of hair. I The swelling of the hair 
— Habicht, L. . . . . . 985 

Oxidation of aliphatic mono- and dicarbonic acids, 
alcohols, ketones and esters with chromosulphuric 
acid — M etz, O. . . . . .995 

Influence of pressing on the quality of vegetable 
marrow oil— G orbach, G. and Stranger- 
Johannesen, P. . ... . . 1001 

Measurement of the heat conductivity of milk with 
different water contents in the range 20°-100‘" C 
— Leidenfrost, W. . • . . . . 1005 

Laboratory methods for the determination of refining 

losses of oils and fats — P ardun, H. and Weber, O. 1010 

Contribution to the problem of reversion of taste 

of soya bean oil — ^V onPezold, H. . . .1018 

Inhibition of the Cu-r+catalysed oxidation of ascorbic 
acid by flavonoids — H eimann, W. and Heinrich, 

B. ...... 1024 

Chemical investigation of the ground products of 
sun-flower seeds in order to determine the opti- 
mum of heat treatment — ^J aky, M. . . . 1029 

Fats and fat products in Thailand — T hieme, J. G. . 1033 

Effect of antioxidants and metal inactivators in 
tocopherol-free soya bean oil — F rankel, E. N. 
etal. ...... 1036 

Influence of re-esterification on the crystallization 

of fats and mixtures of fats — B ecker, E. . . , 1040 

A contribution to the determination of pig lard in 

goose lard— W urziger,J. . . . . 1046 

On the occurrence of Cg — C 12 fatty acid in palm oil 
and pig lard. Detection by the combined appli- 
’ cation of low temperature crystallization and 
chromatographic analysis — P urr, A. . . 1050 

On the autoxidation of emulsified fats — L oncin, 

M.etal. . . . . . . 1055 

Paper chromatographic analysis of long-chain, fatty 
acids of human serum — H auss, W. H. and 
Krickau, G. . . . . . . 1059 

Biological evaluation and determination of conjugated 
fatty acids in Swedish crisp bread — H alden, W. 
etal. . . . . • . . 1065 

Biological significance of the reaction of multiply 
unsaturated fatty acids and their esters in water 
— Schauenstein, E. and Schatz, G. . . 1068 

Properties of betaine esters of some sterines and 
pentacyclic triterpenes — B rieskorn, C. H. and 
Herrig, H. . . . . . 1077 

Research on esterases: characterization of the active 
groups of the acidic phosphomonoesterase of the 
potato— L ora-Tamayo, M. and Alvarez, E. F. . 1079 

Fat bases for feeding trials. Fractionation of cocoa 

butter \yith acetone — J art, A. . . . 1084 

Experiments of feeding calves with beef-tallow 
— ^WiTT, M. and Huth, F. W. . . . 1087 

November 1959, Vol. 61, No. 11 

Paper chromatography of sterols — D e Zotti, G., 

Capella, P. AND Jacini, G. . . . . 1114 

Paper chromatography applied to fats. XXXVIII 
On fatty aldehydes VI. Isolation of fatty aldehy- 
des from brain phosphatides and their chromato- 
graphic identification — K aufmann, H. P. and 
Kirschnek, H. . . . . . 1119 

Electrochemical synthesis of dicarbonic acids — 

Fuchs, W.-^D Moritz, H.. ... 1.124 
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Brown and black colouring on Gruyere cheese rind page 


— Olsansky, C. ... . . .639 

Rapid determination of monoglycerides in the 
process of transesterification of fats by glycerine 
— Mares, E. . . . . . . 650 

Methods of determination of colours in fats and 

oils POKORNY, J., POKORNA, V. AND PxAK, F. . 653 

Inhibiting properties of fruit and vegetable juices 

— Dohnal, L. . . . . . 655 

Qualitative determination of mineral components 
injurious to human health in dyestuffs used in the 
food industry — C urin, B., Vonasek, F. and 
Trepkova, E. . . . . . . 658 

VYZIVA LIDU 

1959, Vol. 14, No. 1 

Contemporary problems of nutrition of adolescents 

— Peskova, K. ..... 2 

Some main problems of the people’s nutrition — 

Masek, J. . . ... . . 3 

Rapidly grown and tinned vegetables in our food . . 

— Pevna, VI. ..... 4 

Liquid diet for injured and burnt patients or patients 
after plastic surgery of the face and mouth — 
Noskova, B. . . . . . .8 

1959, Vol. 14, No. 11 

Importance of improving the hygiene in canteens — 

VOLEMAN, J. . . ... . . 168 

1959, Vol. 14, No. 12 

The right diet for a day — M asek, J. . . . 177 

Reminders to several problems of hygiene in the meat 

industry — S afir, K. and Bukovsky, L. . . 178 

Breakfast for young people — K adlec, K. . . 180 

Aboutthe Japanese kitchen — S oukupova, K. . 181 

Insufficiencies in the production and consumption 

of mutton — K oudela, K. . . ... 184 


147 


1960, Vol. Vol. No. 1 PAGE 

Jubilee of vitamins— Masek, J. ... 1 

New lines in vitamin research — Kruta, V. . . 2 

On the rationing of vitamins — ITruba, F. . . 5 

Enrichment of Yoghurt with vitamin C — SuLC J. 6 


SPANISH 

ANALES DE BROMATOLOGIA 
1959, Vol. 11, No. 4 

Coefficient of digestibility of some sausages 

— Moreiras, O., Varela, G. and Pujol, A. . 381 

On the digestibility of some viscera — Pujol, A., 
Varela, G. and Moreiros, O. . . .395 

Action of different fats in the frying of proteins of 

beef — Varela, G. etal. . . . . 401 

Studies on the Spanish diet. XVII. Food 
habits of the population of Madrid (capital) — 
Gonzalez Perez, Maria R., Castell, Maria E. 

AND Espinosa, J. . . . ’ . . 407 

Standards for edible fats — Castell, Maria E. 

AND Espinosa, J. . . . . , 427 

Determination of sodium and potassium by flame 
photometry in all the types of cereals and their 
varieties of bromatological interest cultivated in 
Spain in the ‘La Canaleja’ district of Alcala de 


Henares^ — Sanz Pedrero, P., Cayre, I. and 
Canturri, F. G. . . . . .439 

Effect of different plant growth substances on the 
multiplication and metabolic activity of Sacchar- 
romyces cerevisiae — Rodriguez Lopez, M. . . 461 

Detection of the potato as an adulterant of the sugar 
of sweet potato — ^\^alenciano, O. A. and 
Escalante, M. G. . . . . .471 

Bromatological study of the seeds of the Spanish 
sunflower — Casares, R. and Lopez Herrera, C. . 477 
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Behaviour of ascorbic acid in 
Indian gooseberry to heat treat- 
ment, by Ratnam,C. and Srinivasan, 
M., J. sci,, indiistr. Res., 1959, 
18 C (7), 132. — The Indian goose- 
berry, Phyllanthus emblica, is a rich 
source of ascorbic acid. Attempts 
have been made to prepare a stable 
concentrate of the vitamin from the 
pulp by dehydration. It has been 
found that the loss of the vitamin by 
sun-di*ying is much more than that 
by mechanical drying. Subsequent 
loss on storage of the dried material 
was negligible. In an attempt to 
minimise the vitamin loss during 
drying, the AA. have found that 
gooseberry pulp dried under vacuum 
(27 in. Hg.) at 60-80° C, retained 
almost all the original ascorbic acid 
(2000-3500 mg. per 100 g. of dried 
pulp). The vitamin in the dried 
pulp was retained to the extent of 
85 per cent under normal conditions 
of storage for 14 months. 

Separation of tannins and ascor- 
bic acid has been tried with the press 
juice . of the berry. Use of 
gelatin or hide powder for separat- 
ing the tannins made the ascorbic 
acid in the tannin-free filtrate 
unstable. Separation on ion-ex- 
change columns was not feasible, 
as both showed identical distribu- 
tion. 

K.L.R. 

Expansion of new and old rice 
during cooking, by Desikachar, 
H. S. R. and Subrahmanyan, V., 
Cereal Chein., 1959, 36 (4), 385. — 
The increase in length and breadth 
of rice during cooking was used to 
measure its swelling quality. Old 
rice could increase in length much 
more than new rice, and without 
disintegration. The terminal por- 
tions along the long axis and the 
ventral segment along the short axis 


PART I (Cftri) 

of the grain exhibited greater ex- 
pansion than the corresponding 
central portions and the dorsal 
segment along the long and short 
axes, respectively, of the grain. 
Fragility of the cell walls in new 
rice was evidenced by their tendency 
to burst earlier during cooking than 
did those of old rice. The cell walls 
in parboiled rice exhibited an intact 
structure even after cooking for. 30 
minutes. 

Some observations on the 
protective action of Vitamin 
against thyrotoxicosis, by Sreeni- 
vasamurthy, V., Krishnamurthy, 
K., Swaminathan, M. and Subrah- 
manyan, V., Indian J. Physiol. & 
alld. Sci., 1959, 13 (3), 83. — Studies 
were carried out to find out the 
effect of vitamin B ;^2 nitrogen 
retention and composition of body 
and liver of vitamin deficient 
rats injected with thyroxine. The 
results showed that in Bj 2 supple- 
mented rats, the nitrogen retention 
was much higher than in the defici- 
ent ones. Data on body composi- 
tion showed that vitamin B 12 
supplemented animals and higher 
levels of body proteins and lower 
levels of fat, while the deficient 
animals had higher levels of fat and 
lower levels of body protein. There 
was no difference in the moisture, 
protein and fat contents of the 
livers of the two groups of animals 
although liver vitamin content 
was higher in the . supplemented 
group. 

Storage of vegetable oils and 
fats in containers — a review, by 
Bhatia, D. S. and Rao, B. Y., Indian 
Oilseeds J., 1959, 3 (3), 144. — The 
storage life of oils and fats depends 
on the type of container, storage 
temperature and composition of oils 
and fats, etc. In general, glass 


containers are the best of all, but 
their cost and difficulty in handling 
prohibit their wide use. In glass 
containers the deteriorating action 
due to ultra-violet light can be 
eliminated by using amber coloured 
or green coloured glass. Alumi- 
nium, tinned iron or stainless steel 
containers are well suited for almost 
all types of edible oils and fats. 
Copper, zinc, plain iron, black 
sheet metal, or galvanized iron 
containers adversely affect the 
storage life of oils. The stability 
of crude oil is more than the refined 
oil in any container. Hydrogenated 
oils have also good stability depend- 
ing upon their compositions. Paper 
containers with aluminium foil and 
parchment are suitable for marga- 
rine or fats. Coating of metallic or 
paper containers with certain plas- 
tics and enamels gives useful results. 
Oils in metal containers should be 
stored as far as possible at low 
temperatures. It is well known 
that antioxidants and metal sca- 
vengers, when added to oils and 
fats, increase their stability. More- 
over the effects of such compounds 
during the storage of oils in various 
types of containers have not been 
fully studied. 

The equilibrium relative hu- 
midity of garlic powder, by 
Pruthi, J. S., Singh, L. J. and Gir- 
dhari Lai, J. Sci. Fd. Agric., 1959, 7, 
359. — ^Based on sorption isotherms 
or equilibrium relative humidity 
curves, the packaging characteristics 
of garlic powder have been deter- 
mined. It is shown that (1) 
garlic powder is a highly hygro- 
scopic product, picking up moisture 
even at 20 per cent R.H.; (2) for a 
typical garlic powder (moisture 
6 per cent), the equilibrium relative 
humidity at 25 is about 13 per cent 
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(3) the critical point for garlic pow- 
der as regards caking was found to 
be at 10.6 per cent moisture level, 
and the danger point at 9.5 per cent. 

A rapid spectrophotometric 
method for the detection and 
estimation of adulterants in 
tomato ketchup, by Beerh, O.P. 
and Siddappa, G. S., Food TechnoL^ 
1959, 13 (7), 414. — rapid method 
has been evolved for the estimation 
of lycopene in tomato products 
based on the measurement of ab- 
sorption at 503 m/.i using the 
petroleum ether extract of the total 
carotenoids. The replacement of 
tomato solids in tomato ketchup by 
such adulterants as carrot, ash 
gourd, pumpkin, sweet potato, 
papaya and apple pulps lowers the 
lycopene, content of the product. 
On this basis, the tomato solids 
content of the product has been 
determined by estimating its lyco- 
pene content. 

Adulterants like carrot pulp in- 
crease considerably the yS- carotene 
content of the ketchup. There is 
very little loss in the lycopene con- 
tent of tomato ketchups, genuine 
as well as adulterated, during a 
storage period of 2 months* at 37° C. 
A lycopene index of 475 fxgjg. of 
tomato solids has been tentatively 
proposed for the estimation of the 
extent of adulteration in tomato ket- 
chup, when other fruit and veget- 
able pulps are employed as adulter- 
ants. 

Studies in the preservation 
and storage of passion fruit juice 

{Passijlora edidis, Sims,) — ^II. 
Colour and flavour retention, 
by Pruthi, J. S., Indian Food Pac- 
ker, 1959, 13 (9), 7.— A detailed 
study on the effects of various 
factors like deaeration, methods of 
preservation, types of containers, 
storage temperatures on over-all 


ANALYTICAL 

Application of Baudouin test 
to the analysis of honey — A new 
test for the detection of HMF, by 

Mitra, S. N., Mathew, T. V. and 


colour, absorption spectra, flavour 
and shelf-life of the processed 
passion fruit juice has been report- 
ed. Absox'ption curves of petroleum 
ether extracts of fresh and 3 year 
old samples of passion fruit juice 
have been presented. 

There was maximum darkening 
at 37° C and minimum at low 
temperatures. The optical density 
of alcoholic extracts of juices stored 
for 12 months at 37° C, 24-30° C, 
and 5-7° C increased from the initial 
figures of 0.262-0.278 to 0.582-0.853 
0.340-0.564 and 0.110-0.282 
respectively. 

Comparing the different methods 
of preservation, freezing preserva- 
tion proved to be the best. SO 2 
checked browning at low tempera- 
ture, but its bleaching action was 
off-set at higher temperatures. 
Darkening was slightly less in 
canned samples than in the bottled 
ones, there being no significant 
difference between plain and A.R. 
lacquer sets. 

The flavour of passion fruit juice 
is highly susceptible to quick 
oxidation particularly at high tem- 
peratures. Thus, at 37°C, its 
shelf-life was hardly 2-3 months, 
while at room temperature (24- 
30°C) 9-12 months, at 5-7°C about 
3 years and at 6.6°C, it could still 
be kept longer. 

An improved method for the 
determination of uric acid in 
insect infested foodstuffs, by 
Venkata Rao, S., Krishnamurthy, 
K., Swaminathan, M. and Subrah- 
manyan, V., Ann, Biochem, exptl, 
Med,, 1959, 19 (8), 187.— An im- 
proved method for the determi- 
nation of uric acid in insect-infested 
foodstuffs has been described. The 
uric acid present in aqueous extracts 
of foodstuffs has been selectively 
destroyed by the enzyme uricase 

PART II (Indian) 

Mallick, A. K., J, and Proc, List. 
Chein., 1959, 31 (4), 175.— Hydroxy 
methylfurfural (HMF) is found in 
honey adulterated with technical 
or commercial invert sugar. The 


and the ‘true’ uric acid content 
calculated by subtracting the values 
for the residual uric acid-like 
substances from the total uric acid 
values. The results obtained by 
the method have been found to be 
in close agreement with those 
obtained by. a paper chromatogra- 
phic procedure. The method has 
been used for the assay of uric acid 
in certain infested cereals and pulses, 
and found to give satisfactory 
results. 

A method for the detection 
and estimation of citicide, by 
Krishnamurthy, K., Srinivasan, K. 
S., Mujumder, S. K., J, sci. indiistr,. 
Res,, 1959, 18 B (8), 333.— A 
method based on the colour x'eaction 
of Citicide (a product obtained by 
chlorinating turpentine) with pyri- 
dine and aqueous potassium hydro- 
xide, has been developed for its 
detection and estimation. The 
specific orange colour developed by 
the reagents with Citicide differen- 
tiates it from Toxaphene and Chlor- 
dane. Citicide in concentrations as 
low as 30 A can be estimated by this 
method. 

Inhibition of oxidation of asco- 
rbic acid by EDTA, by Rao, M. V. 
L., Sastry, L. V. L., Srinivasan, M. 
and Subrahmanyan, V., Sci, Fd, 
Agric., 1959, 8, 436. — ^Addition of 
small amounts of EDTA to acidi- 
fied solutions of ascorbic acid, 
completely protects the vitamin 
against copper-catalysed aerobic 
oxidation for over 6 days at room 
temperature. In the absence of 
acid, excess EDTA acts as a pro- 
oxidant for the vitamin. Under 
optimal conditions, solutions of as- 
corbic acid containing EDTA could 
be heated on the water-bath to 
complete evaporation without any 
loss of the vitamin. 


HMF content of genuine honey may 
also increase on storage even at 
ordinary temperature. Heating 
honey to unfavourable temperature 
also produces similar results. The 
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presence of HMF is detected by the 
‘resorcin-hydrochloric acid’ test 
called Fiehe’s test. In the present 
study, the authors have applied the 
principles of Baudouin test for the 
same. The test consists in macera- 
ting 5 g. of honey with three 
successive 10 ml. portions of ether, 
filtering it and evaporating the clear 
ether extract at room temperature. 
About 0,5 ml. of alcohol is then 
added to the residue followed by 
the addition of 3 ml. of concentrated 
HCl. To the acid solution are 
added about 3 ml of fresh, pure 
sesame oil and the contents shaken 
thoroughly for 30 seconds. The 
lower acid layer is found to acquire 
a brilliant red colour in presence of 
HMF. The points to be noted in 
border line cases have been men- 
tioned. Analysis of a large number 
of samples of honey shows that the 
new test tallies well with the re- 
sorcin-hydrochloric acid test. 

BIOCHEMISTRY AND 
NUTRITION 

Alloxan resistance of albino 
rats, by Mukherjee, S. K. and 
De, U. N., J. sci. industr. Res., 1959 
18 C(10), 198. The causes for the 
.occasional resistance to the diabe- 
togenic effect of alloxan in experi- 
mental diabetes of albino rats have 
been investigated. Studies made 
oh rats receiving repeated dia- 
betogenic dose of alloxan from the 
beginning and on rats which had 
received several sub- diabetogenic 
doses (for 4 days) followed by 
repeated diabetogenic dose of 
alloxan have shown that failure of 
an effective diabetogenic dose or 
■sub-diabetogenic doses of alloxan 
may produce tolerance in rats to 
alloxan, which can be overcome 
on increasing the number of injec- 
tions of alloxan in animals made to 
fast for a prolonged period. It has 
been also noticed that high blood 
glutathione level and generalized 
liver damage are two significant 
features associated with alloxan 
resistance in rats. Though in 
resistant animals the yS-cells of the 
islands of Langerhans are damaged 
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like those in diabetic animals, no 
loss of body weight, hyperglycemia 
or persistent glycosuria is observed. 
Absence of hyperglycemia in spite 
of /^?-cell damage has been correlated 
to generalized liver damage, and it 
is suggested that increase in the 
blood glutathione level may be 
responsible for the phenomenon 
of alloxan resistance. 

Trypsin inhibitor from green 
gram {Phaseoliis aureus R.), . by 
Hanavar, P. M. and Sohonie, K., 
J. sci industr. Res., 1959, 18C (10), 
202. The trypsin inhibitor from 
green gram obtained by ammonium 
sulphate fractionation (0.4 per cent 
saturation) has been purified and 
its properties have been studied. 
The inhibitor gives an ultraviolet 
absorption spectrum typical of a 
protein. Its elementary composi- 
tion, and its tyrosine, tryptophane 
and cystine contents have been 
estimated; tryptophane content is 
low. The molecular weight of the 
inhibitor is 18,000. The inhibitor 
inhibits trypsin and acetyl trypsin 
strongly; 1.0 ^.g. of the inhibitor 
inactivates 1.0 ix.g. of trypsin, 
the inhibition being non-competi- 
tive. Digestion of benzoyl-L- 
arginine ethyl ester by trypsin is 
also inhibited by the inhibitor. 
Pepsin and chymotrypsin are not 
inhibited. The inhibitor is stable 
during storage and when heated 
in acid solution. 

Role of oxalic acid in higher 
plants, by Srivastava, S. K. and 
Krishnan, P. S., sci. industr. Res., 
1959, 18 A (11), 220. Oxalic acid 
is a normal major constituent of the 
green leaves of spinach (Beta 
bengalensis), colocasia (Colocasia 
antiquorum; Colocasia violacea), 
alocasia {Alocasia decipiens; Aloca- 
sia maa^orrhiza Schott), amaran- 
thus (Amaranthus gangeticus), beet 
{Beta vulgaris) grown- in the open. 
Eticolated spinach plants, however, 
contain very little of oxalate. Aloca- 
sia plants grown in the dark are 
characterized by low content of 
oxalate in the leaf blades, but 
high content in the leaf stalks. 
Colocasia tubers show an increase 


in the oxalate content during sprout- 
ing. Once formed, oxalate seems 
to be utilized by the plant with 
difficulty. Storage of tubers of 
colocasia for four months does 
not result in any considerable 
alteration in their oxalate content. 
Green spinach plants transferred 
to the dark do not show any 
significant diminution in oxalate. 
The results with detached leaves, 
stored in the dark, are inconclusive: 
in some experiments no change 
could be observed in the oxalate 
but in others a significant diminu- 
tion could be observed followed 
by a rise. Incubation of homoge- 
nates of leaves does not result in a 
change in the oxalate content. The 
oxalate in the leaves of alocasia 
does not show a diurnal periodicity. 
It would appear that oxalic acid, 
though a normal constituent of 
green leaves, is an end product and 
does not enter into active metabolism 
of the plant. However, the natural 
drying of the leaves of alocasia is 
attended by the disappearance of 
considerable amount of oxalates. 

Studies on the nutritive value 
of enzymatic protein digests. 
Part III: Influence of enzyme 
and degree of hydrolysis on 
the nutritive value, by Esh, G.C. 
and Som, J.M., Ann. Biochem. 
exptl. Med., 1959, 19(10), 241.— 
Beef was hydrolysed with papain 
to obtain digests at various stages of 
hydrolysis by altering the concentra- 
tion of the enzyme and period of 
digestion. The enzymic digests 
were further digested with acid to 
raise the degree of hydrolysis. 
When fed to protein-depleted rats 
as the only source of amino-acids 
and peptides, highest protein 
efficiency ratio was observed for the 
digest 'at 46-48 per cent of hydro- 
lysis. Considerable difference in the 
nutritive values of meat digests, 
produced with different proteolytic 
enzymes, was observed. Peptic 
digestion gave the best result. The 
possibility of early absorption from 
the duodenum of some amino-acid 
peptide complexes at some stages 
of protein hydrolysis has been 
indicated. . . 
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Nutritive value of pure strains 
of Indian pulses, by Dhingra,P.K. 
and Das, N.B., Ann. Biochem. 
exptal Med., 1959, 19(10), 245.— 
Pulses are good sources of protein 
and are widely used in Indian 
dietary: The quality of protein 
depends on varietal changes. In 
this study, the authors have analysed 
two pure strains of each of the six 
pulses, viz., Bengal gram, black 
gram, green gram, red gram, lentil 
and pea for their chemical composi- 
tion. Values for total protein, ether 
extractives, fibre, ash, insoluble 
matter, soluble minerals, calcium, 
total phosphorus, total iron and 
soluble carbohydrate have been 
reported on dry weight basis. It 
is found that the ‘ total protein 
content of the different pulses 
varies from 20.11 to 32.37 per cent. 
Phytin phosphorus varies from 
22.63 to 50.23 of the total pho- 
sphorus content. Wide variation 
is observed in relation to strain of 
the pulses. Protein efRciency ratio 
P.E.R. of the pulses has been 
determined by feeding weanling 
rats at 10 per cent level of pulse 
protein for a period of 4 weeks. 
Significant strain variation with 
respect to P.E.R. was observed in 
the case of green gram, lentil and 
pea. Among the pulses studied, 
Bengal gram (strain NP 53) has the 
highest P.E.R: The P.E.R. of the 
pulses was, however, lower than 
that of casein, probably due to the 
deficiency or inadequacy of certain 
essential amino aids. 

K.L.R. 

Studies on the effective 
minimum dose of hydrolysed 
glucose cyclo-acetoacetate for 
the prevention of saturated fat 
and cholesterol induced 
lipaemia, by Saikia, A., Brahman- 
kar, D. M. and Nath, M. C., Ann. 
Biochem. exptal. Med., 1959, 19(11), 
275. — The effect of hydrolysed 
glucose cyclo-acetoacetate (GCA) 
at different dosages on plasma and 
tissue levels, of cholesterol, lipid 
and lipid phosphorus in saturated 
fat plus cholesterol induced lipaemia 
has been studied. Dosages of 60-80 
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mg. per 100 g. per body-weight of 
hydrolysed GCA have been found 
to maintain these factors near the 
normal level and to help proper 
growth of the animals.The minimum 
effective dose of GCA (hydrolysed) 
to check the rise of liver fat has 
been found to be 80 mg./lOO g./ 
body-weight. 

Studies on the metabolic role 
of medicinal (Ayurvedic) 
calcium preparations : Effect 
on calcification, by Motlag, D.B. 
and Nath, M.C., Ann Biochem. 
exptal. Med., 1959, 19 (11), 279. 
The effect of calcium preparations 
from pearls, corals and conch shells, 
calcium carbonate and calcium 
lactate on calcification of bones 
and teeth in infant rats has been 
studied. The degree of calcifi- 
cation as j udged from the ash content 
as also from calcium and phosphorus 
contents, has been found to be 
about the same with all the 
studies. No appreciable difference 
could be observed between soluble 
and insoluble sources of calcium 
in their effect on calcification. The 
significance of the factors studied, 
i.e., ash content, calcium and 
phosphorus content and the Ca:P 
ratio in relation to calcification has 
been discussed. 

DAIRY 

The amino-acid content of 
goat’s milk at different stages of 
lactation, by Barnabas, T. and 
Mawal, R.B., hidian J. Dairy Sci., 
1959, 12 (2), 63. — ^The changes in 
the amino acid composition of the 
milk of a goat (khilari breed) 
during the progress of lactation 
upto 61 days after parturition 
have been studied using paper 
chromatographic and microbiolo- 
gical assay procedures. There was 
a progressive decrease in the values 
for total solids, fat percentage and 
total nitrogen of goat’s milk with 
advance in lactation. The values 
for tryptophan, isoleucine, valine 
and arginine in goat’s mature milk 
were similar to those reported in 
the case of cow’s milk while lysine 
content of the farmer was slightly 
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higher and the values for leucine, 
phenyl-alanine and threonine were 
lower. The values for glutamic 
acid, glycine and serine contents in 
goat’s milk remained constant 
throughoutthe lactation period. The 
other amino-acids gave maximum 
values on the first few days 
after parturition and thereafter 
the values generally decreased with 
advance in lactation. 

Study of the chemical changes 
occurring in domiati cheese 
during pickling, by Sharara, H.A. 
hidian J. Dairy Sci., 1959, 12 (2), 
77. — ^The changes occurring in the 
different components of domiati 
cheese when cured in pickling 
salted whey for intervals of 4 
months were investigated. In- 
creasing the time of cheese pickling 
resulted in a decrease of the 
moisture content of cheese. Cow 
milk cheese was generally higher in 
acidity than buffalo milk at the 
same time of pickling. The 
percentage of fat increased in 
cheese with storage and it was 
generally higher in buffalo milk 
cheese than in cow milk cheese. 
Cow milk cheese, in general, 
contained more total nitrogen and 
the values decreased as the ripening 
period was prolonged. Cow milk 
cheese showed a greater soluble 
nitrogen content than buffalo milk 
product. Both kinds of cheeses 
had their maximum soluble nitrogen 
content and ratio of soluble nitrogen 
to total nitrogen at the end of the 
pickling period. Cow’s cheese was 
always higher in percentage of 
N.P.N. than buffaloes’ cheese 
unlike the ammoniacal nitrogen 
calculated on the basis of total 
nitrogen. The percentage of N.P.N. 
increased gradually throughout 
ripening in both kinds of cheeses. 
Buffalo milk cheese contained less 
chlorine than cows’ cheese and the 
chlorine content decreased as the 
ripening time increased. The per- 
centages of both Ca and P were 
higher in buffalo milk cheese than 
in cow milk cheese and the values 
increased gradually throughout 
pickling. 
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Changes in butter constants 
on storage, by Roy, S.C. and 
Sen, A.R., J. and Proc. Inst. 
Cliern., 1959, 31(4), 153. — Butterfat 
on long storage, deteriorates and its 
constants such as Reichert value, 
B.R. reading, acidity, etc.-, are 
affected. There have been, however, 
conflicting reports on the nature 
and extent of change in the cons- 
tants. In this paper, the authors 
have studied systematically the 
deterioration taking place in the 
stored butter to find out whether 
the change in the constants is 
gradual or otherwise. Samples of 
butter, salted and unsalted, were 
stored in different types of con- 
tainers at room temperature (20°- 
30°C) and in refrigerator (10°C). 
One lot of butter was stored with 
and without formalin added as a 
preservative. Aliquots of butter 
were taken out at monthly intervals 
and analysed for B.R. reading at 
40°C, Reichert value, acidity (free 
fatty acids as oleic acid per cent) 
and Kreis test. The results obtained 
have been presented and discussed. 
The changes taking place in the 
butter constants were found to be 
irregular and arbitrary. In general, 
it was found that within two to 
three months, the butter samples 
became very soft, had no texture 
and developed an off-flavour. In 
some cases fungal growth was also 
observed. The changes observed 
in the case of butter were not 
apparent in the case of ghee. 

K.L.R. 

FISH 

Preservation of prawns in 
ice and the assessment of their 
quality by objective standards, 

by Velankar, N.K. and Govindan, 
T.K., Indian J. Fish.j 1959, 6(2), 
306. — Observations were made on 
the trimethylamine, total volatile 
nitrogen, acid-soluble ortho- 
phosphate and free amino acid 
nitrogen contents and bacterial 
counts of Indian prawns {Penaeus 
indiciiSy Metapenaem af finis, M 
dobsoni) preserved in ice. The 
prawns were found to have a 
keeping quality of about 10-51 
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days before spoilage set in. The 
period of prime quality as seen from 
the objective tests employed did 
not exceed one week. Heading the 
prawns prior to icing minimised the 
incidence of black discolouration 
(melanosis) peculiar to prawns 
and appears to be an essential 
step if. the desired storage duration 
is more than 1 or 2 days. Trime- 
thylamine and total volatile nitrogen 
changes are not signiffcant during 
the first 10 or even 15 days, and 
are useful for indicating distinct 
spoilage. Phosphate and more 
particularly the free amino nitrogen 
content reflected the number of days 
elapsed in ice storage and might 
be used in assessing the changes 
in iced prawns before the onset of 
spoilage. The decrease in the amino 
nitrogen is due to loss of free 
amino acids through leaching and 
since free amino acids are 
present in crustacean muscle in 
considerable quantity" compared 
with fish muscle, their loss through 
leaching may be a contributing 
factor in lessening the flavour of 
prawns kept in ice for extended 
storage periods. The bacterial 
flora of the iced prawns consisted 
mainly of gram-negative achromic 
rods and coccobacilli, and to a 
lesser extent, of orange and yellow 
pigmented rods . and micrococci. 

Changes in chemical composi- 
tion offish tissue during storage 
by Bose, A.N., and Roy Chowdhury 
D., J. and Proc. Inst. Cheni., 
1959, 31(4), 171.— Fish is one of 
the foodstuffs easily susceptible 
to spoilage. Organoleptic tests 
generally adopted to assess the 
degree of freshness of fish have 
limitations. Objective tests have 
been employed by many workers, 
which depend on the estimation of 
total volatile nitrogen, trimethyl 
amine, ammonia, etc. A method 
of electrometric titration has been 
developed by Stransby and Lemon 
for determining the relative freshness 
of haddock. Most of the earlier 
work on these tests was done with 
sea-fish. The authors have present- 
ed in this paper .data collected 


on fresh water fish. The total 
volatile nitrogen, trimethyl amine 
nitrogen and ammonia nitrogen 
values for the tissue of fresh water 
fish, Rohu (Lebeo Rohita) kept at 
80-90° F have been compared with 
the organoleptic rating. • The 
values overlap at different stages 
of spoilage and are not therefore 
useful in indicating the state of 
spoilage. It is found that the 
B-value of Stansby and Lemon 
bears a close relationship with 
organoleptic score and as such 
can be used as objective measure of 
spoilage. In the case of fish stored 
in plain ice or ice containing 0.5 per 
cent sodium benzoate as preservative 
the B-values are found to decrease 
in the later stages of spoilage, which 
may be due to the formation of free 
acids. The rate of spoilage and 
changes in the chemical composi- 
tion during spoilage of fish is found 
to be largely influenced by the 
source of fresh water fish, as 
revealed by the analysis of fish 
from clean ponds and commercial 
hlierie. 

K.L.R. 

FRUIT AND VEGETABLE 
PRODUCTS 

Pharmacological investiga- 
tion of the fruit of Ejnblica 
officinalis Gaertn., by Jamwol, 
K.S., Sharma, I.P. and Chopra, 
C.L., y. scL indiistr. Res., 1959, 
18C (9), 180. — Emblica officinalis 

Gaertn., popularly known as the 
Indian gooseberry, is widely used 
in indigenous medicine for several 
disorders. It is one of the richest 
sources of vitamin C. The pharma- 
cological investigation of the 
fruit has not been carried out 
so far to assess its therapeutic value. 
In this note, the authors have 
reported results of a preliminary 
study on the pharmacology of 
phyllemblic acid isolated from the 
dry powdered pericarp of the 
fruit. The fruit contains several 
other ingredients besides phyllemb- 
lic acid. Rabbits tolerated doses 
of 150 mg./kg. of the acid adminis- 
tered intravenously or orally. 
Doses up to 100 mg/kg. did not 
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produce any effect on the blood 
pressure and respiration of anaes- 
thetized dogs. It also had no 
effect on the isolated intestine of 
rabbits and uterus of guinea-pigs 
and rats. In vitro studies on the 
antibacterial activity of solutions 
containing different concentrations 
of phyllemblic acid showed that the 
acid had no inhibitory action against 
SaL typhora, SaL paratyphi, 
Sal. schottmulleri, Sh. dysenteriae 
sJiigae, Sh. dysenteriae Flexner, 
V. cholerae Inaba, Escho. coli, 
Proteins K 19, M. pyogenes var., 
aurens, and Strep, pyogenas in 
concentrations up to 1 mg./ml. 

K.L.R. 

Studies on the microbial 
spoilage of canned food. II. 
Effect of heat, H-ion concentra- 
tion and chemicals on the spoil- 
age bacteria, by Rangaswami, G. 
and Venkatesan, R., Proc. Indian 
Aca. ScL, 1960, 51(1), 9.— Seven 
bacterial species, viz., Bacillus 
circulans Jordan, B. brevis Migula, 
B. suhtilis Cohn, 5. Ham- 

mer, B. licheniformis (Weighman) 
Chester, Clostridium histolyticum 
(Weinberg and Seguin) Bergey et al: 
and Lactobacillus fer mentis ti] erinck, 
isolated earlier from spoiled canned 
foods, were studied for their 
physiological properties in relation 
to heat treatment, H-ion con- 
centration of substratum and 
susceptibility to chemical preser- 
vatives. The species of Bacillus 
were highly resistant to heat 
treatment. Cl. histolyticum was less 
resistant and L.fermenti was labile to 
heat. The rate of death of the 
bacterial population in B. licheriis 
fprmis, B. circulans and B. coagulan, 
followed three distinct phases ; 
firstly a major population was 
destroyed in a relatively short period 
followed by a rapid logarithmic 
destruction and finally a decreasing 
I'ate of death. In B. brevis, 
B. subtilis, Cl. histolyticimi and 
L. fermenti the population was 
destroyed in an almost uniform 
pattern. All the seven bacterial 
species were found to thrive well 
in a wide range of pH and L. 


fermenti was capable of multiplying 
even at pH 3.0 indicating that it 
can spoil highly acidic food products. 
L. fermenti and Cl. histolyticum 
were highly sensitive to salt 
concentration of the medium, 
whereas B. lichenifoimiis was found 
to'^be a facultative halophile as it 
could grow even in 13 per cent salt* 
concentration. In general all the 
bacteria were inhibited at a sugar 
concentration of 40-45° B, but Cl. 
histolyticum was relatively less 
tolerant as it failed to grow even at 
30° B. Na-benzoate and potassium 
metabisulphite, when tested on the 
bacteria, were found to have a 
synergestic effect when combined 
together than when tested alone. 
They were more effective in acid 
and alkaline ranges of the substratum 
than in neutral range. Also, when 
the combination of the chemicals 
was tested at various sugar concen- 
trations of the medium, only half 
the concentration of the sugar could 
suffice to inhibit the bacteria. On 
the basis of the results it is 
suggested that L. fermenti could 
be easily eliminated by heat treat- 
ment or addition of salt to the 
product. Cl. histolyticum by heat 
or addition of salt or sugar and the 
species of Bacillus by a combination 
of Na-benzoate and potassium 
metabisulphite in a sugar medium 
acidified with edible acids. 

OILSEEDS 

Compositional studies of 
Indian groundnuts: Part II 
South Indian groundnuts, by 
Thirumala Rao, S. D. and Murti, 
K. S., Indian Oilseeds J., 1960, 
4(1), 4. — One hundred and ten 
representative samples of groundnut 
of different varieties (31 Peanut, 
36 Coromandels, 2 Pollachi Red 
and 40 TMVs samples) obtained 
from the successive harvesting 
seasons of 1954 to 1958 have been 
analysed. 

Proximate composition of eight 
varieties of groundnut grown in 
Andhra and Madras has been 
determined. From the iodine values 
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of the oils, groundnuts fall into 
two different groups — those having 
oil of lower unsaturation and the 
others having oils of greater 
unsaturation. It is suggested that 
the relative times and consumption 
of hydrogen taken by these oils 
from these two varieties to vanas- 
’ pati consistency be studied to see 
if there are any significant differ- 
ences in these. 

The shell content of Pollachi 
Red variety is lowest (18) while 
those of TMV-2, Peanuts and 
Coromandels are higher in the 
increasing order; TMV-1, TMV-3 
and TMV-5 varieties are the 
highest. 

The avei'age oil content of the 110 
samples presented in this paper is 
50.4 per cent on 5.0 per cent mois- 
ture basis, which is almost the same 
as that (50.3 percent) of 177 sam- 
ples reported in the earlier paper. 
The average values of Peanuts 
among local varieties and TMV-3 
and TMV-4 among the improved 
departmental strains are higher than 
this figure. However, as only two 
samples of TMV-4 are analysed 
it is not safe to draw any definite 
conclusion regarding the relative 
contents of this variety. In the 
earlier work, it was found that the 
average oil content of 19 samples of 
TMV-3 (48.8 percent), as also the 
combined average value of TMV-1, 
TMV-2 and TMV-3 varieties (49.5 
per cent), was found to be defini- 
tely less than those of either Peanut 
or Coromandel variety seeds. 

The desirability of studying the 
decorticating performance of the 
different varieties, in view of the 
qualitative and quantitative 
differences in shells of these is 
suggested. 

The quality of Andhra and 
Madras groundnuts compares 
favourably with that of groundnuts 
grown in other countries. Further 
work on Indian groundnuts from 
other States is in progress. 

OILS AND FATS 

Investigation of less-known 
oils in hydrogenation industries 
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use of tabacco seed oil, by 
Chakrabarty, M. K. and Chakra- 
barty, M. M., J. scL industr. 
Res., 1959, 18A (11), 530.— Hydro- 
genation of tabacco seed oil has 
been investigated with a view to 
finding out its suitability as a new 
source material for vanaspati 
industry. For refining of the raw 
oil, before subjecting it to hydro- 
genation, treatment of the oil with 
16"^ Be alkali in 0.25 per cent 
excess and 2 per cent Fulmont 
earth plus 0.5 per cent activated 
carbon gives the best results. 

It has been observed that on 
hydrogenation, besides saturated 
fatty acids, iso-oleic acid also con- 
tributes to the melting characteris- 
tics of the fat. Iso-oleic acids are 
undesirable constituents and do not 
offer any improvement in the 
stability of the product and restrict 
the formation of the saturated 
fatty acids. The variation in the 
characteristics and chemical com- 
position of the hydrogenated 
products obtained under different 
X conditions of hydrogenation have 
: also been investigated. 


ANALYTICAL 

Determination of moisture 
content in cereals. I. — Inter- 
action of type of cereal and oven 
method, by Oxley, T. A., Pixton, 
S. W- and Howe, R. W., J. Sd. Fd. 
Agric., 1960, 11 (1), 18.— This paper 
gives the moisture content values 
obtained by five different oven- 
drying methods, in common use, 
for a number of non-oily cereal 
grains at different moisture levels. 
It is shown that the values obtained 
for the moisture content of a grain 
sample given by various methods 
are different and that the amount of 
difference between the methods is 
influenced by the type of grain 
being investigated. The difference 
is less for high-protein hard wheats, 
parboiled rice and flint maize than 
it is for the soft wheats, milled 
rice, dent maize, oats or barley. 


Recent advances in the 
processing and utilization of 
oils, fats and allied products, 
by Anon., Res. and Ind., 1959, 
4(12), 301. — -Some of the recent 

developments in the proce- 
ssing and utilization of oils, fats 
and allied products relate to the 
refining of cottonseed oil using 
sodium silicate; refining of tabacco 
seed oil by a continuous degumming 
and alkali refining process; 
potential uses of rice bran, neem, 
tobacco seed and safflower oils ; 
preparation of cation- active material 
from indigenous fatty oils for wett- 
ing, emulsifying and detergency 
operations in the leather, textile and 
allied industries ; preparation of 
alkyl resins, and srifirdiols (po- 
lymeric fatty acids) and their 
applications ; use of cashewnut 
shell liquid in insecticidal compo- 
sitions; detection of synthetic es- 
sence of mustard in mustard oil; 
upgrading of inferior quality cashew- 
nut shell liquid, etc. The salient 
features of these developments as 
presented at the recent symposium 
held at Kanpur are brought out in 
this article. 


PART III (Foreign) 

Hence it is concluded that, when 
more than one type of grain is to be 
dealt with, no two methods of the 
oven type will give the same results 
for all grains and, it is not valid, 
therefore, to have alternative stand- 
ard methods, or a standard method 
and sub-standard, except for one 
precisely specified kind of grain. 

Detection and estimation of 
fungal amylases in flour, by 
Knight, R. A., J. Sd. Fd. Agric., 
1960, 11 (1), 54. — ^As the methods 
normally used in the examination 
of flour do not reveal the presence 
of fungal amylases, a technique 
has been developed which may be 
employed for their detection and 
semi- quantitative estimation. This 
is based on the decrease in a- 
amylase activity which occurs when 
a flour extract containing calcium 
ions is heated at 68° for 30 min. 


VITAMINS 

Stabilization of vitamins in 
pharmaceutical preparations: 
Part I — Influence of common 
vehicles on the stability of 
vitamins A, and C, by Uprety, 
M. C. and Mohan Rao, V. K., 
J. sd. industr. Res., 1959, 18C (11), 
229. — The stabilities affoi'ded by 
different combinations of bases like 
sugar syrup, propylene glycol, gly- 
cerol, sorbitol, etc., to vitamins A, 
and C at 37° C have been studied. 
Sorbitol-propylene glycol-glycerol- 
ethyl alcohol (2:1:1:1), syrup- 
glycerol- water (2:2:1) and syrup- 
glycerol (1:1) combinations retain 
70 per cent of vitamin A, 73 per cent 
of vitamin and 51 per cent of 
vitamin C respectively during five 
months of storage. Vitamin C 
keeps well in the presence of vita- 
mins A and Bj^ in syrup -water 
(85:15) and syrup-propylene glycol 
(1:1). Syrup-glycerol-water (2:2:1) 
gives the best stability to a prepara- 
tion containing vitamins A, B^ and 
C. In general, sugar syrup affords 
considerable stability to all the three 
vitamins in different combinations 
with other vehicles. 


Confirmation of the presence of 
fungal amylase and of the amount 
which has been added to flour can 
be obtained by using the relationship 
between cereal a-amylase activity 
and Hagberg number. 

Determination of volatile com- 
ponents of fcTodstuffs. Techni- 
ques and their application to 
studies of irradiated beef, by 
Merritt, C. Jr. et al., J. agric. Fd. i 
Chem., 1959, 7 (11), 784.— Tech- ' 

niques have been developed for the 
isolation, separation, and identifi- 
cation of volatile components of var- 
ious foodstuffs such as meat, fish, 
vegetables and coffee. Isolation 
and separation are accomplished 
by low-temperature, high- vacuum 
distillation techniques and by gas 
chromatography. Three main frac- 
tions are usually obtained by the 
low-temperature, high-vacuum 
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technique: a carbon dioxide frac- 
tion, a center cut, and a water 
fraction. Further separation is i*e- 
quired before final identification of 
the components by mass spectro- 
metry can be made. The efficiency 
and advantages of the different 
separation techniques are discussed. 
Some results of studies of the volatile 
components isolated from samples 
of irradiated beef are given. 

BIOCHEMISTRY AND 
NUTRITION 

Studies on protein concen- 
trates for animal feeding, by 
Bunyan, J. and Price, S. A., J. Sci. 
Fd, Agric., 1960, 11 (1), 25.— The 
protein quality of a wide range of 
common protein foods has been 
investigated by means of chemical, 
biological and microbiological tests. 
B vitamin contents have also been 
determined in some materials. 
Results for a large range of meat 
. meals, whalemeat meals, fish meals 
and miscellaneous samples are 
presented and discussed in separate 
sections, and attention drawn to the 
existence of certain correlations. 

Comparative vitamin assay 

of foods of animal origin by 

Lactobacillus leichmaiinii and 
Ochrornoiias ' malhamejisis ^ by 
Lichtenstein, H., Beloian, A. and 
Reynolds, H., J, agric, Fd. Chem., 
T959, 7 (11), 771.— Few directly 
comparative data on the vitamin 
Bi 2 content of foods, as assayed by 
the Lactobacillus Ieich7na7inii and 
Ochro77i07ias 77ialha77ie7isis methods, 
are available as a basis for judging 
the relative validity of the two 
methods. This report presents the 
results of parallel assays using the 
two methods on a series of foods of 
animal origin. While results of the 
assays were generally of the same 
order of magnitude in 15 of the 
27 samples tested,. the vitamin B 12 
activity as measured by the O. 
7naltha77iensis method was signi- 
ficantly higher at the 5 per cent level 
than when measured by the L. 
'Ieich77ia7i7iii method. These results, 
unexpected in view of the reported 
greater specificity for vitamin 
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of 0. 77ialhamensis as compared to L. 
Ieicli7naii7iii^ may be due to the 
presence in certain foods of animal 
origin of substances other than 
vitamin Bj 2 which stimulate the 
growth of O. malhaTnensisu 

Study of the effect of ripe 
papaya extract on the proteolytic 
activity of papain, by Bahadur, K. 
and Atreya, B. D., Euzymologia^ 
1960, 21 (5), 325. — The amount of 
papain present in the latex of Carica 
papaya is found to be maximum 
just before ripening of the fruit. 
Thereafter,' the enzyme activity 
decreases as ripening advances. In 
this paper, the influence of ripe 
papap juice on the proteolytic 
activity of papain obtained from 
raw papaya has been studied using 
water soluble proteins of gram flour 
(flour from the seeds of Cice 7 ‘ 
arieiitmimi) as substrate. Three sets 
of experiments have been carried 
out using 2, 5 and 15 ml. of ripe 
papaya extract and the reaction 
mixture is maintained at different 
pH ranging from 6.2 to 7.8. Proteo- 
lytic activity has been determined at 
regular intervals of 0, 24, 48, 72, 
96 and 120 hours. The results 
have been graphically represented 
and discussed. It is found that 
the ripe papaya extract acts as an 
inhibitor of the proteolytic activity 
of the enzyme present in raw papaya. 
The inhibitory effect is more pro- 
nounced with smaller volumes of 
concentrated extract from the ripe 
fruit. The results indicate that 
certain inhibitors are formed in 
papaya during ripening, which 
deactivate the papain initially formed 
in the fruits. 

K.L.R. 

All vegetable protein mixtures 
for human feeding. I. Use of 
rats and baby chicks for evalua- 
ting corn-based vegetable mix- 
tures, by Squibb, R. L., et al.^ J. 
Nutr., 1959, 69 (4), 351.— Corn- 
based, simplified all-vegetable pro- 
tein mixtures containing corn, se- 
same, cottonseed, torula yeast and 
green leaf meal were evaluated by 
amino acid analysis and by grovTh 
and feed efficiency studies using 


both rats and baby chicks. The- 
data indicated that a combination 
. designated as INCAP Vegetable 
; Mixture 8, composed in per cent of : 
lime-treated corn, 50; sesame flour, 
35 ; cottonseed, flour, 9 ; kikuyu leaf 
meal, 3; and torula yeast, 3, was 
palatable and gave good growth 
and efficiency of feed utilization in 
rat trials. Neither the addition 
• of 0,45 per cent of free lysine nor 
the substitution of skim milk for 
part of the corn improved the 
growth or feed efficiency of rats fed 
the mixture, although addition of 
lysine did improve growth and feed 
utilization of the mixture by chicks. 
When the mixture was diluted with 
corn-starch to feed rats at a 15 
per cent protein level, added lysine 
improved growth and feed efficien- 
cy. On the basis of the studies, 
IN CAP Vegetable Mixture 8 was 
recommended for clinical feeding 
trials in children. 

All vegetable protein mixtures 
for human feeding. II. The 
nutritive value of corn, sorghum 
rice and buckwheat substituted 
for lime-treated corn in incap 
vegetable mixture eight, by 
Bressani, R., et al, J. Niitr,, 1959, 
69 (4), 351. — Baby New Hampshire 
chicks were used to measure the 
nutritive value of ground yellow 
corn, grain sorghum, rice, . and 
whole buckwheat substituted for 
masa flour (from lime-treated corn) 
in INCAP Vegetable Mixture 8, 
a formula designed for the supple- 
mentary and mixed feeding of 
infants and young children and 
containing corn masa flour, sesame 
flour, cottonseed flour, torula yeast 
and kikuyu leaf meal. In two 
experiments, buckwheat produced 
significantly better growth and feed 
conversion than any of the cereal 
grains. Yellow corn gave the next 
best growth response, followed by 
rice and sorghum. Substitution 
of each of the cereal grains resulted 
in better growth than with masa 
flour, though the masa flour pro- 
duced better feed conversions in 
most cases. In a third experiment 
in which all rations were supple- 
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tion having an 18-fold increase in 
specific activity, based on nitrogen 
content, was obtained. An over-all 
assay procedure for screening frac- 
tions was developed, employing 
hemoglobin in 3M urea as a sub- 
strate. The assay reaction was 
carried out at pH 4.4. at 37° C for 4 
hours, and the extent of proteolytic 
action was determined from the 
amount of tyrosine produced in the 
protein-free supernatant. 

FISH 

Chemical studies on the herr- 
ing {Cliipea harengus)* III. — The 
lower fatty acids, by Hughes, 
R. B., J, Sci, Fd. Agric., 1960, 11 
(1), 54. — The application of gas 
chromatography and paper chro- 
matography to a study of the lower 
volatile fatty acids of herring is 
reported. Fresh herring flesh con- 
tained acetic acid with smaller 
quantities of formic acid and pro- 
pionic acid, and occasionally a 
trace ofm-butyric acid. The quan- 
tities of all these acids increased in 
■the spoiling fish, while isovaleric 
acid, became apparent, at, the later 
•stages. The presence of antibio- 
’tics did not affect the rate of pro- 
duction of the acids in fish held in 
ice. Heat processing at 115.5° in 
sealed cans did not alter the content 
■ of individual acids in the fish. 

FRUIT AND VEGETABLE 
PRODUCTS 

The free amino^acids of cer- 
tain British fruits, by Burroughs, 
L. F., y. Sci. Fd. Agric., 1960, 11 
(1), 14.— The total and alcohol- 
soluble nitrogen contents have 
been determined and the’free amino 
acids examined in strawberry, goose 
berry (green and ripe), blackcurrant 
redciirrant, loganberry, raspberry, 
blackberry and tomato. Most of 
the common amino-acids were 
present, alanine and glutamine 
being the two most generally pro- 
minent. Free amino-acids have 
been examined in 20 non-edible 
species of apple and pear, in medlar 
(unripe and ripe) and in three 
species of Vacciniiivi. I-aminocy- 
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clopropane-I-carboxylic acid was 
not found in any fruit except ripe 
cowberries. 

Selective media for yeast and 
bacteria in apple juice and cider 
by Beech, F. W. and Garr, J. G., 
Food TechnoL, 1960, 11 (1), 38. — ■ 
From a large number of antibiotics 
and other inhibitory compounds 
surveyed in detail, several have 
been chosen for the selective iso- 
lation of yeasts and bacteria from 
the mixed microfloras of apple 
juices and ciders. Bacteria were 
isolated on a basal medium of apple 
juice plus yeast extract, in the 
presence of actidione and oxine, 
•while a mixture of actinomycin and 
aureomycin allowed the sole growth 
of yeasts. Diphenyl was also added 
to the medium for the suppression 
of moulds in samples heavily 
infected with these organisms. 

Effect of borates and other in- 
hibitors on enzymatic browning 
in apple tissue, by Bedrosian, K., 
et al.^ Food Technol., 1959, 13 (12), 
111 . — Many fruits and vegetables 
are susceptible to rapid discoloura- 
tion following mechanical or physio- 
logical injury. The reaction res- 
ponsible for this is an enzyme- 
catalyzed oxidation of phenolic 
compounds. The purpose of this 
study was to investigate the pro- 
perties of boric . acid and borate 
salts as inhibitors of enzymatic 
browning of apple tissue. Boric 
acid and borate salts are, of course, 
not presently approved for use by 
the Food and Drug Administration. 
However, the inhibition of enzyma- 
tic browning by masking the oxida- 
tion site is of interest regardless of 
the immediate applicability of the 
particular complexing agent being 
used. Sodium meta- and tetra- 
borate (STB) were found to be 
effective inhibitors of enzymatic 
browning, whereas sodium perbo- 
rate and boric acid were not effec- 
tive. Borate activity was not affect- 
ed by pH. Study of STB with other 
inhibitors for apple slice browning 
indicated favourable interaction of 
STB with sodium diphosphate, 
ascorbic acid, sodium chloride 
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sucrose and sodium bisulfite. Opti- 
mum pH range for interaction of 
ascorbic acid and STB was 5-7. 
Both sucrose and dextrose were 
found to be equally effective as 
browning inhibitors. Activity of 
sodium bisulfite varied with pH, 
the optimum being in the acid 
range. STB was found to exert 
no detrimental effect on flavour, 
texture, or off-flavour. The gene- 
ral acceptability study further 
showed that 0.5 per cent STB plus 
100 p.p.m. SOg from sodium 
bisulfite gave uniformly excellent 
colour protection during the 14- 
day storage period. The sulfite 
alone gave fair protection; the 
combination of STB with ascorbic 
acid yielded samples slightly below 
acceptable; and the ascorbic acid 
alone gave hardly any protection 
at all. 

MICROBIOLOGY 

Determination of yeast via- 
bility, by Gilliland, R. B., J. Inst.^ 
Brew.^ 1959, 65, (5), 424. — A. new 
technique for the determination of 
yeast viability, by cultivation of 
haemacytometer slides followed by 
counting the microcolonies, gave a 
demonstrably true estimate of the 
percentage of cells which were able 
to reproduce. By comparison with 
this method, staining techniques 
correctly estimated the percentage 
of viable cells in fresh yeasts, but 
overestimated the percentage of 
viable celb in old yeasts. Gelatin 
plate counts always underestimated 
the percentage viability. With some 
brewery yeasts it was possible to 
demonstrate by slide culture that 
the dilution necessary for a plate 
count was lethal to a large proportion 
of the cells. The gelatin plate 
method therefore gave very low and 
erroneous results for the viability 
of these yeasts. Slide culture was 
also found to be useful for the 
enumeration of chain-forming yeast 
in a mixed culture. 

OILS AND FATS 

Determination of citral in 
l emon grass and citrus oils by 
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condensation with barbituric 
acid, 'by Levi, L. and Laughton, 
P. M., jf, agric. Fd. Chem., 1959, 
7 ( 12 ), 850. — Citral is one of the 
basic raw materials of the essential 
oil, flavour, and cosmetic industry. 
Its quantitative determination is 
therefore of great importance to 
both producers and processors of 
aromatic chemicals and related 
products. When the a, -un- 
saturated aldehyde is treated with 
barbituric acid in aqueous ethyl 
alcohol, condensation takes place to 
form citrylidenebarbituric acid. The 
reaction product displays strong 
ultraviolet absorption at 336 m^, 
and the intensity of the band obsei*- 
ved of this wave length, under 
controlled conditions, is utilized 
for quantitative measurements. The 
method should prove useful to the 
essential oil, flavour, and cosmetic 
industry for process control and 
quality evaluation of raw materials 
and consumer goods. 

A new developnaent in veget- 
able oil reflbtiing equipment, by 
Kaiser, H. R. and Doyle, C. M., 
jf, Amer, Oil Chem.- Soc.^ 1960, 37 
(1), 4. — New developments, using 
the rotating contactor, in the 
vegetable oil processing industry 
have been described and illustrated. 
Results from various refining opera- 
tions on a number of oils have been 
presented. Economics from re- 
duction of capital expenditures and 
operating costs are expected to 
accrue to the user. He can also 
choose the process to give those 
products best suited to the market. 
The improved rotating contactor 
offers to the vegetable oil processor 
a most versatile plant. 

. A review of some physiologi- 
cal effects of gossypol and cotton- 
seed pigment glands, by Eagle, 
E., Amer, Oil Chem. Soc., 1960, 
37 (1), 40. — Untreated cottonseed 
pigment glands vary widely in their 
acute oral toxicity in the rat, but 


this toxicity is not proportional to 
their analysed gossypol content. 
Pure gossypol is toxic to the rat but 
much less so than any untreated 
cottonseed pigment glands tested. 
Repeated doses of gossypol at levels 
of 10-200 mg. /kg. /day were fatal 
to the dog. The acetone-soluble, 
water-soluble fraction of a sample of 
cottonseed pigment glands proved 
to be the most toxic (LD 50 700 mg./ 
kg.) material ever isolated from 
cottonseed. One fraction, despite 
a gossypol content of 90 per cent, 
was only half as toxic as the original 
pigment glands which contained 
only 40 per cent gossypol. The 
toxic factors (s) of cottonseed 
pigment glands were not extracted 
by petroleum naphthas or tetrach- 
loroethylene, were partially ex- 
tracted by ethanol, and were com- 
pletely extracted by diethyl ether 
and acetone. Gossypol combina- 
tion products were considerably 
less toxic than cottonseed pigment 
glands and in four out of five cases 
were much less toxic than gossypol. 
The order of decreasing sensitivity 
to cottonseed pigment glands in 
various animal species was : guinea 
pig, rabbit, mouse, rat. Long- 
term storage of cottonseed pigment 
glands for even as long as 91- 
years had little effect on their 
acute oral toxicity or their analysed 
gossypol content. Cottonseed pig- 
ment glands were slightly less 
toxic when administered in oil than 
when they were administered in 
water. Gossypol, on the other 
hand, was slightly more toxic when 
given in oil than when given in 
water. Pure gossypol fed at vari- 
ous dose levels in the diets of 
experimental animals caused body- 
weight depression in proportion 
to the amount fed. Cottonseed 
pigment glands fed to experimental 
animals depressed body weight 
considerably more than could be 
explained on the basis of their 
gossypol content. Feeding cons- 


tant levels of gossypol ( 0.1 per cent 
supplied by each of six different 
samples ’ of cottonseed pigment 
glands) caused varying body- weight 
depressions, but all six samples 
caused greater body-weight depres- 
sion than did any of the three 
samples of gossypol similarly- fed. 
Cottonseed pigment glands are well 
detoxified when administered in 2 
per cent ferrous sulfate solution. 
A list of 14 other reagents which 
cause varying degrees of detoxi- 
fication of cottonseed pigment 
glands is given. 

PLANT REGULATORS 
Preparation and plant growth 
regulating activity of crude 
protein hydrolyzate derivatives 
of DL-2- (2-4-Dichloropenoxy) 
propionic, by Krewson, C.F., 
et al.^ J. agric. Fd. Chem., 1959, 
7 ( 12 ), 837. — These investigations 
were undertaken for the purpose of 
utilizing low-cost protein hydro- 
lyzates made from by-products 
or readily obtainable protein 
source materials. DL-2-(2,4-dichlo- 
ropenoxy) propionic acid ( 2 -( 2 :, 
4- DP)), a very active plant 
growth regulator, was chemically 
combined with a variety of these 
materials to determine whether the 
new products possessed growth- 
regulating properties that were diffe- 
rent qualitatively or quantitatively 
from the parent acid. In general, 
coupling of protein hydrolyzates with 
2-(2, 4-DP) produced derivatives 
which induced growth responses 
suggesting the possible commercial 
use of the former as agents for the 
preparation of low-volatile amide 
herbicides. Although the general 
response of test plants was some- 
what less, corn and cucumber 
responses were greater, than to the 
parent acid. Reduction of unde- 
sirable formative effects characteris- 
tic of phenoxy parent acids may be 
of interest for other purposes such 
as induction of fruit development. 
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Continual supervision in 
the production of Coca- 
Cola assures you of a 
quality product at all times. 
Serve it as cold as you can. 
It tastes best ICE-COLD 
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COCA-COLA COMPANY 
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is made from Pyrex borosilicate glass 
It is therefore 
heat-resistant 
mechanically strong 
chemically durable 
— and functionally matches all other 
PYREX glass apparatus 

In addition, its chemical composition is now 
completely free from arsenic 

Sizes 2 mm to 100 mm o/diam — the largest 
size-range available in borosilicate glass 

Wall Thickness Standard Wall, Heavy Wall, 
Extra Heavy. Also Capillary range 

Length Tubing is supplied in standard lengths 
of approximately 5 feet 

SPECIAL problems concerning manipulated 
tubing can be referred to the PYREX Service 
Department, who will gladly construct special 
laboratory equipment to your drawings, in 
consultation (if necessary) with your scientific 
and technical staff 



Ever)^one who makes glass 
apparatus needs Pyrex Tubing. 
The Pyrex catalogue lists no 
fewer than 80 standard lines, 
all in healthy demand. 

Who uses all this tubing? 
Hospitals, research labs for 
Government and industry, 
universities, schools. 

PYREX are always improving 
their production methods 
to attain even higher standards 
of quality. This is one good 
reason (among many) why 
everyone who is looking 
for quality glassware looks 
for PYREX 
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Pioneers in vitamin research and leaders in the synthesis of pure vitamins, 
ROCHE serves the pharmaceutical industry with a complete range of vitamins 
—supplied from Voltas’ air-conditioned godowns. 




A 

Acetate in oil 
Palmitate in oil 
Acetate dry powder 
Palmitate water -miscible 

BETA- CAROTENE 

Bi 

Thiamine Hydrochloride 
Thiamine Mononitrate 

B2 

Riboflavin 

Riboflavin-5’-Phosphate Sodium 
Bg 

Pyridoxine Hydrochloride 

PANTOTHENATES 
Calcium Pantothenate 
Sodium Pantothenate 

NICOTINATES 

Niacin 

Niacinamide 

BIOTIN 

C 

Ascorbic Acid 
Coated Ascorbic Acid 
Sodium Ascorbate 
Calcium Ascorbate 
Ascorbyl Palmitate 

E 

dl- Alpha Tocopherol Acetaes 
dl- Alpha Tocopherol free 
Dry Vitamin E Acetate Powder 


Sole Distributors : 



VOLTAS LirVIITED 

Bombay • Calcutta • Madras • New Delhi • Bangalore 
Cochin • Kanpur • Secunderabad ® Ahmedabad 
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Now Any Si^e Labor at ory can he versatile with the 3^inA 


Ex: M/s Applied Research Laboratories, Inc., California 

Monochromator: Photoelectric Scan of spectrum. Sequential analysis of any element in any Matrix. 
Simultaneous line and background measurements. Ratio Recording. Total energy control. 

Spectrograph: Wide spectrum coverage. High orders conveniently available. High dispersion. 
Excellent resolution. Compact design. 

Polychroinator : Simultaneous analysis of many elements. Utmost speed in operation. Internal 
standard control. High precision. 

Quantograph combines these three instruments in one. 

- ■ For further particulars write to : 

Sole Age7its: . 

TOSHNIWAL BROTHERS PRIVATE LIMITED 

198, Jamshedji Tata Road, Bombay-l 
Branches: 

Kacheri Road 172, Dhararatolla Street 14-B/4 N.E.A. Round Tana 

Ajmer Calcutta-13 New Delhi-5 Mount Road, Madras-2 




As manufacturers of cans in which 
edibles are packed, we have to take our 
job seriously. That is why we installed 
complete modern equipment in our 
factory and can say with confidence that 
your food packed in our cans remoins 
fresh, maintains its colour and is hygie* 
nically preserved. 

We can supply large quantities at com- 
petitive rates and give early deliveries. 
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PRIVATE LIIV^ITED 
Mesent Road, Sewri, Bombay 15 
Phone; 72863 * Grams: 'SANGANS' 

Manufacturers of Open Top Sanitary Cans • Closures 
• Crown Corks • Lithographed and Plain Tin Cans 
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1. SOME ASPECTS OF FOOD TECHNOLOGY IN INDIA {published in August 1959), 

pp. 160. 

This is a publication specially brought out on the occasion of the F.A.O. Regional 
Seminar on Food Technology for Asia and the Far East held in Mysore from August 1-8, 1959. 
It is a collection of 26 review articles, which cover exhaustively the research work done in India 
on some of the important aspects of Food Science and Technology, particularly those dealing 
with rice and rice substitutes ; fruit ^nd vegetable products ; dehydration of foods ; storage, 
packaging and transport of perishables; infant, invalid and protein-rich foods; beverages, spices 
and condiments ; etc. The book represents under one cover -the important lines of work and 
progress made in India in the field of Food Technology. 

Price; (Bound) Rs. (postage extra) \ £.1.5.0; §4.00. 

(Ordinary) Rs. 5.00 ( „ ); £.0.12.0 ;§ 2,00. - 

2. FRUIT AND VEGETABLE PRESERVATION INDUSTRY IN INDIA (published 

in May 1956) pp. xiv + 485. (Compiled and edited by R. C. Bhutiani). 

This publication is packed with up-to-date technical and statistical data on several aspects 
of the Fruit and Vegetable Preservation . Industry spread over 65 papers read and presented by 
scientists, technologists, industrialists (manufacturers of food products, machinery, additives, 
containers and packaging) as well as importers and exporters. Some papers also bring out 
adequately the various stages of development of the Industry in the country and the handicaps 
with which it is faced today. The inclusion of the discussions which followed each of the papers 
read, has added to the usefulness of the book. It also contains the Recommendations of the 
Symposium submitted to the Planning Commission for consideration, in respect of schemes to be 
included in the Second Five-Year Plan. 

Price ; Indian, Rs. 6.00 (postage extra) ; Foreign, 15' shillings; §, 2.50 

3. TECHNICAL AID TO FOOD \HD.USTK\ES (published in July 1954)] pp. xv\ + m. 

This publication, contains the views and suggestions of prominent scientists, leading 
industrialists and food technologists, and Government officials on the nature of technical aid 
needed by different food industries in the country. Up-to-date technical and statistical data are 
provided and an appendix embodying the conclusions of the Symposium as well as a corriprehensive 
index are given. 

Price; Indian, Rs. 5.00 ; Foreign, 10 shillings ; §1.75 

4. FOOD AND POPULATION AND DEVELOPMENT OF FOOD INDUSTRIES 

IN INDIA (published in Jidy 1952) XV , 

This book brings together the views and suggestions of leading thinkers, industrialists, 
scientists, demographers and other experts on the two topics. Packed with up-to-date technical 
and statistical data on several food industries such as fruit preservation, biscuit, chocolate, 
confectionery, glucose, flourrmilling, food yeast, vanaspati, edible oils, fish processing, food 
machinery and the refrigerated preservation of perishable foods, this authoritative document 
brings into relief the handicaps and potentialities of these Industries in India. An appendix 
embodying the recommendations of a Committee of Experts, and a comprehensive index enhance 
the usefulness of the book. 

Price; Indian, Rs. 5.50 (po^izzgz? ^.xira) ; Foreign, 10 shillings ; §^ 1.75 . 


Annual Subscription — hiland: Rs, 9; Foreign: sh. 18^ $3,00 

Editor: R. C. Bhutiani. Secretary, Editorial Board: K. L. Radhakrishnan. 

Printed in India by K. A. Korula at the Wesley Press, Mysore City. 
Published by the Central Food Technological Research Institute, Mysore, 

















!. FOOD AND POPULATION AND DEVE- 
LOPMENT OF FOOD INDUSTRIES IN 
INDIA {published hi July 1952) pp. xv + 357. 

This book brings together the views and' suggest- 
ions of leading thinkers, industrialists, scientists, 
demographers and other experts on the two topics. 
Packed with up-to-date technical and statistical data 
on several food industries such as fruit preservation, 
biscuit, chocolate, confectionery, glucose, hour-mill- 
ing, food yeast, vanaspati, edible oils, fish processing, 
food machinery and the refrigerated preservation of 
perishable foods, this authoritative document brings 
into relief the handicaps and potentialities of these 
Industries in India. An appendix embodying the 
recommendations of a Committee of Experts, and 
a comprehensive index enhance the usefulness of 
the book. 

Price: Indian, Rs. 5. {postage extra); Foreign, 
IG shillings ; $ 1.75 

2, TECHNICAL AID TO FOOD INDUST- 

RIES {published in July 1954)^ pp. xvi-f-270 

This publication, contains the views and suggest- 
ions of prominent scientists, leading industrialists 
and food technologists, and Government officials on 
the nature of technical aid needed by different food 
industries in the country. Up-to-date technical 
and statistical data are provided and an appendix 
embodying the conclusions of the Symposium as 
well as a comprehensive index are given. 

Price: Indian, Rs. 5.00 {postage extra); Foreign, 
10 shillings ; $ 1.75 

3. INDIAN FOOD LAWS {published in August 

1954) pp. v + 220. 

This volume summarizes all important details 
regarding the history, operation and enforcement 
of the food laws existing in different States in 
India, definitions, descriptions, and chemical 
standards for articles of food including permissible 
additives (colours, flavours and preservatives) and 
labelling of foodstuffs. The large number of tables 
on the comparative chemical standards prescribed 
for different food commodities in various parts of 
the country make the book useful for reference and 
guidance for the public analysts and the legal 
profession. 

Price: In Rs. 4.50 {postage extra); Foreign, 
10 shillings ; $ 1.75. 
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MACHINERY and ACCESSORIES for produce 
ing and packwg preserves, dairy produce, edible 
oils, bread and other cereal products, rice flour mill 
equipment, co7ifectionery and cake and biscuit 
manufacture, bottling, wine trade, mi7ieral zcater 
production, malting and brezving, cold storage, 
sugar refining, 

SCIENTIFIC INSTRUMENTS and 

APPARATUS for the foregomg industries. 

PACKING, CONTAINERS and 

ACCESSORIES for all the food industries, 

PACKED FOODS— Vegetable, Animal, Fish, Milk, 
Extracts and Soup Cubes, Fruit Juices and Syrups, 

RAW MATERIALS for the food industries. 
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. RESEARCH SECTION V, 

EFFECT OF PROCESSING AND COOKING ON THE NUTRITIVE%ADlHr^^ 

MACARONI (Protein- enriched macaroni) 

By K. M. Narayanan, N. Rajasekharan, N. S. Kapur, G. S. Bains and D. S. Bhatia 

{Central Food Technological Research Institute^ Mysore) 


Subrahmanyan et al} have recently described 
the production of tapioca macaroni in the 
pilot plant set up at the Institute. In another 
communication from these laboratories, the 
preparation of enriched wheat macaroni — ‘Nutro’ 

, — from a blend of wheat semolina and low-fat 

groundnut flour has been reported". Institution 
feeding experiments conducted by these workers 
^ ^ have shown significant improvement in the weight 
and haemoglobin of children receiving the en- 
' riched wheat macaroni over those in the control 
group receiving rice diet. Since 'Nutro’ maca- 
roni contains added vitamins, it was of interest 
to determine their stability during various stages 
of the process of manufacture as also during 
cooking of the finished product and the studies 
reported here were undertaken in this regard, 

. Experimental 

Raw materials and methods of manufacture: 
Wheat semolina was obtained from a commercial 
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flour mill and low-fat groundnut flour was 
prepared at the Institute^. The dry mix of 
wheat semolina (80 parts) and groundnut flour 
(20 parts) was fortified as follows: 

Thiamine 0.5 mg%, riboflavin 1.0 mg%, nicotinic 
acid 3.0 mg%, vitamin D 135 I.U. % and calcium 
carbonate 0.9 g%. 

Thorough mixing was effected by mixing the 
ingredients in a mechanical mixer. The pre- 
mix was then processed in the macaroni plant 
of the Institute^ following the standard manu- 
facturing process for wheat macaroni. Bulk 
samples in rice-shaped grains and in the form of 
shells were prepared for these studies. 

Analytical methods: The proximate chemical 
composition (Table I) was determined by 
following standard A.O.A.C. methods®. Thia- 
mine was estimated according to the method of 
Swaminathan^ and riboflavin and nicotinic acid 
by A.O.A.C. methods®. 

Effect of processing on the stability of B-vitamins : 
Thiamine, riboflavin and nicotinic acid contents 
of dry macaroni mix and the processed macaroni 
were estimated to find out the stability of these 
vitamins during manufacture. The results are 
given in Table II. 

Effect of cooking on the nutritive value of 'Nutro' 
macaro7ii: The conventional method of cooking 
macaroni involves the use of a large quantity 
of boiling water. If fortified macaroni is cooked 
in a similar manner and the gruel is not consumed, 
valuable nutrients will be lost in the gruel. So a 
few cooking trials were made to determine con- 
ditions leading to the minimum loss of nutrients 
in the gruel. Volume to weight ratios of the 
two shapes of macaroni, together with loss of 
nutrients when varying quantities of water were 
used for cooking are shown in Table III. 

After standardizing the cooking conditions, a 
few trials were conducted to find out the percent- 
age loss of vitamins during cooking. The 


159 


160 


EFFECT OF PROCESSING AND COOKING ON THE NUTRITIVE VALUE OF ‘NUTRO' MACARONI 


Table I. Chemical compositioji of ^ Nutro ’ macaroni 


Shape of the 
sample 

Moisture 

% 

Protein 
(NX 6.25) 

% 

Fat % 

Ash % 

Crude 
fibre % 

Carbo- 
hydrate 
(by diff) % 

Calcium 

mg- % 

Phospho- 

rus 

mg. % 

Thiamine 
mg. % 

Riboflavin 
mg. % 

Nicotinic 
acid 
mg. % 

Rice 

10.9 

16.7 

3.5 

2.0 

0.8 ! 

66.9 

i 376 j 

250 

0.83 

1.14 

7.56 

Shell 

10.6 

16.3 

3.1 

2.0 

0.7 

68.0 

380 

225 

0.96 

1.14 

7.78 

Rice and shell ...j 

13.1 , 

i 

16.6 

3.3 

2.0 

0.8 

65.0 

t 

380 

238 

0.86 ' 

j 1.14 

7,78 

1 


Table IL Loss of B~vita?nms durhig the production of ‘ Nutro ’ macaroyii 


Sample 

Vitamins per g. (on d.w. basis) (7 %) 

Percentage loss during 
production 

i 

Thiamine 

Riboflavin 

Nicotinic Acid 

Macaroni 

mix 

Macaroni 

Macaroni 

mix 

Macaroni 

Macaroni 

mix 

Macaroni 

Thia- 

mine 

Ribo- 

flavin 

1 

Nicotinic 

acid 

Rice ... ! 

1 1 

9.3 1 

1 

8.8 

12.8 

1 

12.8 

84.8 

83.0 

1 

5.4 

! 1 

Nil 

2.1 

Shell 

9.9 

9.7 

12.7 

13.1 

87.0 . 

85.3 

2.0 

Nil 

2.0 

Shell and rice ... j 

9.9 

9.0 

13.1 

12.9 , j 

89.5 

87.7 

i 

9.0 

1.5 

2.0 


Table III. Loss of nutrients as wfiuenced hy increased 
proportions of water used in cooking 


Shape of 
macaroni 

Volume 

weight 

ratio^ 

Macaroni : 
water (by 
vol.) 

Weight 
after i 

cooking 

Total gruel 

Loss of 
solids-% 

O *o 

o U 

Loss of 
calcium‘*% 


1:0.83 

1:5 

512 

1 

420 

8.94 

6.91 

3.0 

Rice 

1:0.85 

1:5 

790* 

210 

5*97 

4.73 

3.0 

1 - • 


1:0.83 

1:4 

830t 

No 

'gruel 



i ... 

i 

■ 

1:0.59 

1:5 

285 

665 

8.53 

9.43 

3.7 

Shells ' 

1:0.59 

1:3 

277 

280 

8.61 

9.82 

4.0 


1:0.60 

1:2.5 

290 

190 

i 

6.99 

9.00 

3.6 


Kept -g- hr. in gruel after cooking, 
f Kept 1 hr. with gruel after cooking. 

^ Quantity measured by volume (200 c.c.) was taken 
for cooking in required amount of boiling water. 

“ On the basis of weight of macaroni cooked. 

^ On the basis of protein content of macaroni. 

^ On the basis of calcium content of macaroni. 


vitamin estimations were carried out on the 
original macaroni, cooked macaroni and the 
gruel. pH of the gruel was determined by a 
Cambridge pH meter using glass electrode. The 
results obtained are shown in Tables IV and V. 

Discussion 

Table I shows that ‘Nutro’ macaroni is quite 
rich in protein, minerals and vitamins. From 
Table II it will be seen that during manu- 
facture under regulated temperature and 
humidity, the B-vitamins in the macaroni are 
not much destroyed except thiamine which 
shows a loss of 2-9 per cent. Considerable work has 
been done on the loss of nutrients on cooking in 
the case of rice and rice products Lai and 
Rajagopalan^^ have described the effect of cooking 
on the vitamins and minerals of a balanced food 
composed of oilseed cake' proteins. The losses 
of B-vitamins studied ranged between 5 and 11 
per cent. 

‘Nutro’ macaroni can be cooked in the same 
way as natural rice. It takes about 8-9 minutes for 
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Table IV. Effect of cookmg on the B-vitamin contents of ‘ Niitro ’ macaroni {rice) 


No. of 
trials , 

1 Macaroni : 

I water 

1 (byVol.) 

Total vitamin 
in uncooked 
macaroni (7) 

Total vitamin 
in cooked 
macaroni (7) 

Total 

1 vitamin 
in gruel (7) 

Percentage 
vitamin in 
cooked 
macaroni 

Percentage 
vitamin 
in gruel j 

Percentage 

loss 

j on cooking 


Thiamine 


1 

1 : 4 

141? 

1369 

No gruel 

96.5 

No gruel 

2 

1:4 

1419 

1319 

No gruel 

92.9 

No gruel 

Average 

1 : 4 

1419 

1344 


94.7 

i. 


Riboflavin 


1 1 

1:4 1 

i 1881 

1 1862 

No gruel 

99.0 

No gruel 

1.0 

^ 2 

1:4 j 

1S81 

1785 

No gruel 

94.9 

No gruel 

5.1 

' Average 

1:4 i 

1881 

1824 


.96.9 

... 

3.1 




Nicotinic Acid 




1 

‘1:4 

to 

12515 

No gruel 

100 

No gruel 

... 

2 

1 :4 

12474 

11775 

No gruel 

94.5 

No gruel 

5.5 

Average ' 

1 : 4 

■ 12474 

12145 

... 

97.4 

... 

2.6 


(Rice macaroni cooked for 8 min. and kept for 25 min- without disturbing) 



i- 

f 



Table V. Effect of cooking on the B-vitamhi content of ‘ Niitro ’ rnacaroni {shells) 


No. of trials . 

Macaroni : 

water 
(by Vol.) 

pH of * 
gruel 

Total 
vitamin 
in uncooked 
macaroni i 

CO 

Total 
vitamin 
in cooked 
macaroni 

(y\ 

Total 
vitamin 
in gruel 

CO 

Percentage 
vitamin in 
cooked 
macaroni 

Percentage 
vitamin 
in gruel 

Percentage 

loss 

on cooking 




Thiamine 





1 

1 1:3 

1 7.02 

1032 

795 

198 

77.0 

19.1 

1 3.9 

2 

I 1:3 

7,18 

1032 

786 

189 

76.1 

18.3 

5.6 

3 

1:3 

* 6.84 

1032 

786 

237 

76,1 

22.9 

1.0 

4 

1:3 

6.84 

1032 

820 

184 

79.4 

17.8 

2.8 

5 

1:3 

7.20 

1032 

780 

175 

75.6 

16.9 

7.5 

Average 

1:3 

7.01 

1032 

793 

197 

76.8 i 

19.0 

4.2 




Riboflavin 





1 

1:3 

7.02 

1 1368 

1061 

330 

77.6 

24.1 

Nil 

2 

1 :3 

7.18 

1368 

1164 

201 

85.0 

14.7 

0.3 

3 

1:3 

6.84 

1368 

1085 

. . . 

79.3 

... 

. . . 

4 

1:3 

6.84 

1368 

1128 

204 

82.4 

14.9 

2.7 

5 

1:3 

7.20 

1368 

1119 

194 

81.8 

14.2 

4.0 

Average 

1:3 

7.01 

1368 

1111 

1 232 

i 81-2 

17.0 

1.8 




Nicotinic Acid 





1 

1 :3 

7.02 

9336 

7680 

1666 

82.3 

' 17.8 

Nil 

2 . 

1: 3 

7.18 

9336 

7840 

1600 

84.0 

17.1 

Nil 

3 

1:3 

6.84 

9336 

8192 

1611 

87.7 

17.2 

Nil 

4 

1:3 

6.84 

9336 

8101 

1583 

86.8 

16.9 

Nil 

5 

1:3 

7.20 

9336 

7936 

1583 

85.0 

16.9 

Nil 

Average 

1:3 

7.01 

9336 

7950 

1608 

85.1 

17.2 

Nil 


(Shell macaroni cooked for SI- minutes) 
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cooking after the addition of the product to the boil- 
ing water. It has been noted that cooking with just 
sufficient water does not entail any appreciable 
loss of nutrients. By cooking macaroni rice with 
four volumes of water and allowing the cooked 
product to remain with the gruel for ‘ 2-1 hour, 
it was observed that practically the whole of 
gruel is absorbed by the rice grains which swell 
and become soft. Draining of the gruel is not 
necessary and the loss of nutrients is avoided. 
When five volumes of water is used the gruel ob- 
tained by immediately draining off the cooked 
rice results in substantial loss of nutrients but, 
it could be reduced considerably if draining is 
done half an hour after the cooking of the product 
(Table III). Since the volume to weight ratio 
of the shell macaroni is low it leaves a substantial 
amount of gruel even on cooking with three 
volumes of water. It does not absorb the gruel 
as efficiently as is observed in the case of rice . 
(Table III). 

Reference to Tables IV and V reveals that 
cooking of 'Nutro’ macaroni for a period of 
8-9 minutes in tap water does not cause any 
appreciable loss of thiamine, riboflavin or nico- 
tinic acid. During cooking of shells the average 
losses of thiamine, riboflavin and nicotinic acid 
in gruel were 19.0, 16.9 and 17.2 per cent res- 
pectively, whereas in the rice macaroni there 
were no such losses of B-vitamins since there 
was no gruel to drain under the conditions of 
cooking. 

Effect of storage on the stability of vitamins 

'Nutro’ macaroni was stored in polythene 
(gauge 250) and paper bags at two temperatures, 
room temperature (21-30°C) and 37°C at 
a regulated relative humidity of 70 per cent. 
The moisture content and pH of the product 
during the time of storage were 11.8 per cent 
and ' 6.1 respectively. The initial values for 
thiamine, riboflavin and nicotinic acid were 
8.3, 11.7 and 101 i^g./g* respectively. Every 
month samples were analysed for thiamine, 
riboflavin and nicotinic acid by the methods 
already reported^. 

There is no loss of riboflavin and nicotinic 
acid under conditions of storage for a period of 


more than one year. Thiamine content of the 
samples progressively decreased with the increase 
in the storage period. After 12 months of storage 
the loss in thiamine content is 14.4 per cent at 
room temperature and 21.7 per cent at 37°C. 
There was no difference in the percentage losses 
of thiamine in samples stored in polythene and 
paper containers. 

Summary 

Effect of processing and cooking on the 
nutritive value of ‘Nutro’ macaroni composed of 
wheat semolina (80 parts) and low-fat groundnut 
flour (20 parts) and fortified with vitamins 
and calcium have been studied. During 
manufacture under regulated temperature and 
humidity, the B-vitamins in the macaroni are not 
appreciably destroyed. Cooking of ‘Nutro’ 
macaroni with minimum amount of boiling water 
reduces considerably the loss of nutrients in the 
gruel. During a period of 8-9 minutes of 
cooking there is no appreciable loss of B-vitamins. 
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UTILIZATION OF HONEY IN FRUIT PRODUCTS 

By B. S. Bhatia, G. S. Siddappa and Girdhari Lal 

{pentral Food Tech7tological Research Institute^ Mysore) 


In certain parts of South India especially Coorg, 
Malnad, etc., large quantities of honey are avail- 
able. Data regarding its composition, nutritive 
value and medicinal properties have been reviewed 
by Bhatia, Subrahmanyan and Srinivasan^. 
According to Das and Siddappa^ honey can 
replace with advantage about 50 percent of sugar 
in the case of canned bananas and orange seg- 
ments, but it does not go well with canned 
I pineapples. Bhatia, Siddappa and LaP have 

I prepared canned jack fruit of good quality by 

^ substituting 12-25 per cent of sugar with honey. 
Data collected during a study of the possibility 
of using honey in several other types of fruit 
products like squashes, crushes, syrups, cordials, 
jams, jellies, preserves, chutneys and ketchup are 
presented in this paper. 

Experimental 

Malnad honey was obtained from the All-India 
Khadi and Village Industries Board, Dharwar, 

( who stock, (z) wild honey collected from natural 
bee-hives and (u) pot honey produced under 
controlled conditions. The honey was clarified 
by bringing it to boil and removing the scum. 
The loss in clarification was about 8 per cent in 
wild honey and 4 per cent in pot honey. Pot 
honey, after clarification, was comparatively less 
viscous and of lighter brown colour than wild 
honey. Both had a Brix of about 75°. In some 
experiments, Coorg honey sold by the Coorg 
Orange Growers’ Association in one lb., glass-jar 
packages was used without further clarification. 

I It was bright orange brown in colour, slightly 
viscous and of about 80° Brix. 

^ The products prepared using honey (Table I) 

> were stored at room temperature of 24-30°C 
! and examined periodically for their organoleptic 

quality by a taste panel selected from amongst 
the staff of the Institute. Squashes, syrups and 
cordials were tasted after dilution with water to 
12.5° Brix. 

Results and Discussion 

Organoleptic quality of freshly prepared pro- 
ducts and after a storage period of about 5-8 
weeks at room temperature (24-3 0°C) was almost 


similar and is described in Table I. General 
conclusions in respect of various categories of 
products tried may be drawn as follows: 

A. Squashes, crushes and syrups: (i) Fruit 
CRUSHES of 55°Brixpreparedfrom full honeysolids 
are better drinks than the corresponding squashes 
of 45° Brix made by using honey. 

(ii) Fruit SYRUPS of 68° Brix with 10 per cent 
juice have very weak fruit flavour. 

(iii) Replacing 25 per cent of sugar solids with 
honey gives drinlcs which are comparable to 
full-sugar drinks. 

(iv) Replacing 50 per cent of sugar solids with 
honey gives fairly acceptable drinks, although 
they are not quite as sharp in flavour as those with 
only 25 per cent of sugar replaced with honey. 

(v) Honey tends to mask the fruit flavour. 
This is particularly noticeable in the case of 
papaya, orange and pineapple squashes. 

(vi) Malnad wild honey tends to impart a slight 
bitter after-taste in the case of squashes, crushes 
and syrups. 

(vii) Coorg honey and Malnad pot honey give 
comparable products. 

(viii) There is a slight sediment at the bottom 
of the bottle in the case of lime juice cordial 
where honey is used, and this is undesirable. 

B. Jams and jellies: Fruit jams set well when 
the whole or a part of the sugar solids is replaced 
by honey. In the case of 100 per cent and 75 
per cent replacement with honey, the taste and 
flavour of honey is more pronounced and the 
colour of the product is comparatively more 
brown. Fruit flavour is particularly masked by 
honey in the case of jams from papaya and 
orange. Replacement of 25 per cent and 50 
per cent sugar solids with honey results in jams 
having a well-blended taste and flavour of fruit 
and honey. Orange jam gives a jelly of rather 
'tliin set. The set can, however, be improved 
by adding extra pectin. 

Guava jelly sets properly upto about 25 per cent 
replacement of sugar solids by honey. At the 
40 per cent level, however, the set becomes thin. 
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FRUIT PRODUCTS 


f products 


Remarks 


Slightly dull yellow ; flat taste; mild fruit flavour. 


Dull 5^elIow ; flat and very slightly bitter taste ; mild 
fruit flavour. 

Yellow; characteristic honey taste and flavour but 
slightly flat; fruit flavour fairly marked. 

do 

Characteristic fruit flavour ; sharp taste ; acceptable 
good drink. 


do 

do 

Dull yellow ; characteristic honey taste and flavour ; 
mild fruit flavour ; fairly good drink. 


Yellow; characteristic fruit flavour; sharp taste; 
good acceptable drink. 

Characteristic honey taste and flavour; weak fruit 
flavour ; taste not very sharp ; fairly good drink. 


■ do 


Sharp taste; rather weak fruit flavour; acceptable 
drink. 

Pale; marked lime flavour; sharp taste. Good 
acceptable drink. 


Light brown ; rather flat and very slight bitter taste 
of honey. Fruit flavour marked. 

Dull yellow ; characteristic honey and fruit flavour ; 
fairly acceptable drink. 

Yellow; characteristic honey and fruit flavour; accept- 
able drink. 

Pale ; sharp taste and flavour of lime juice, good 
drink. 


Light brown, very slight bitter taste of honey, very 
slightly flat taste, fruit flavour marked, fairly 
acceptable drink. 

Pale ; good taste and flavour, rather weak lime flavour, 
good » drink. 
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Sugar 

solids 

(%) 

Honey 

solids 

(%) 

1 

Type of honey 

! 

Remarks 

1 

I 

100 

Malnad, wild 

I 

Light brown, characteristic honey taste’ and flavour, 
fruit flavour very weak. 

... 

100 

>> iy 

do 

100 

... 


Pale, marked pineapple flavour ; good, sharp taste, 
acceptable drink. 


100 

„ pot 

Dull yellow, rather flat and very slightly bitter taste 
flavour marked. 

50 

50 

yy yy 

Deep yellow, characteristic honey and fruit flavour, 

1 less sharp but acceptable drink. 

75 

25 

yy yy 

Yellow, characteristic honey and fruit flavour, sharp 
and acceptable drink. 

100 

••• 


Pale, marked taste and flavour of pineapple, good 
drink. 

... 

100 

Malnad, pot 

Dull yellow, slightly flat and bitter taste. Fruit 
flavour also present. Fairly acceptable drink. 

100 


yy yy 

. 

Pale, good drink but fruit flavour weak. 

... 

100 


Light brown, weak fruit flavour, marked taste and 
flavour of honey. 

... 

100 

yy yy 

do 

100 


... 

Yellow, mild papaya flavour, fairly good drink. 

... 

100 

Malnad, wild 

Dull yellow, characteristic honey taste and flavour. 
Rather flat taste. 

50 

50 

yy yy 

Yellow, mild papaya flavour, characteristic honey 
taste and flavour. Fairly good drink. 

75 

25 

yy yy 

Yellow, mild papaya flavour. Mild honey taste and 
flavour. 

100 


, 

Yellow, characteristic papaya taste and flavour. 
Good drink. 

... 

100 

Coorg, pot 

Light brown, characteristic honey taste and flavour. 
Very slightly bitter taste, rather flat. Better 
drink than 45° Brix squash. Papaya flavour mask- 
ed by honey. 

100 

... 

... 

Pale, characteristic orange flavour, sharp taste, good 
drink. . 


I960 


3 
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Name of product 

Sugar 

solids 

(%) 

Honey 

solids 

(%) 

Type of honey 

Remarks 

Sathgudi 0 r a n g e 
squash, 45°Brbi:, 1% 
acid, 300 p.p.m. 
SO 2 


100 

Malnad, wild 

Dull yellow, characteristic honey taste and flavour, 
rather flat, fruit flavour mild only. 

do 

so 

50 

1 

Yellow, characteristic honey taste and flavour, fruit 
flavour weak, fairly good drink. 

dp 

75 

25 

1 ■ 


Pale yellow, fruit flavour marked, honey taste and 
flavour mild only. A good drink. 

13 Sathgudi orange 
crush, 55° Brix, 1% 
acid, 25% juice and 
300 p.p.m. SOo 

100 



Pale, good taste and flavour of oranges. Good drink. 

do 

... 

100 

Malnad, wild 

Dull yellow, characteristic honey, taste and flavour. 
Fruit flavour mild only, fairly good drink. 

14 Lime juice cordial, 
35° Brix, 1.4% acid, 
25% juice and 300 
p.p.m. SO 2 

100 

• ♦ * 


Pale, characteristic and sharp taste and flavour of 
lime. 

do 


100 

Malnad, pot 

Light, brown, characteristic and sharp taste and 
flavour of lime with honey flavour and slight sedi- 
ment, ... 

do 

50 

50 

a 

Dull yellow, characteristic and sharp taste and flavour 
of lime with honey flavour and slight sediment. 

do 

75 

25 

>> >) 

Light yellow, characteristic and sharp taste, and flavour 
of lime with honey flavour and slight sediment. 

15 Coorg orange jam, 
70° Brix 

100 


... 

Orange coloured, syrupy, good taste. 

do 


100 

Coorg, pot 

Brown, syrupy, good honey flavour. 

16 Sathgudi orange jam, 
70°Brix 

100 

... 

... 

Orange coloured, rather thin set, normal orange jam 
taste. 

do 

... 

100 

Malnad, wild 

Brown colour, rather thin set, characteristic honey 
taste and flavour. 

do 

50 

50 

}} j) 

Light, brown, rather thin set, characteristic honey 
taste and flavour. 

do 

25 

75 . 

)) }) 

Brown, rather thin set, characteristic honey taste and 
flavour. 

17 Guava jam, 69° Brix 

100 

... 

... 

White, characteristic guava flavour, well set. 

do : 


100 

Malnad, pot 

Brown, characteristic guava and honey flavour, guava 
flavour more pronounced, well set. 

do 

25 

75 

>) )j 

Light brown, guava flavour prom inant, taste and 
flavour of honey also present, well set. 

do 

50 

50 

Coorg, pot 

Brown with whitish guava pieces, good blend of guava 
and honey flavour, well set. 

18 Bangalora mango 
Jam, 68° Brfx 

100 

i 

: i 

Orange colour, good mango;taste well set. 
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Name of product 

Sugar 

solids 

(%) 

1 

Ploney 

solids 

(%) 

Type of honey 

1 

Remarks 

Bangalora mango 
jam, 68° Brix 

50 

50 

1 

Coorg, pot 

Brown, good honey and mango taste and flavour, 
well set. 

19 Pineapple jam, 70° 
Brix 

100 



Deep yellow, characteristic pineapple taste and 
aroma, well set. 

do 

... 

100 

Malnad, wild 

Brown, taste and aroma of fruit and honey, well set, 
honey aroma more pronounced. 

do 

25 

75 

J 5 5 

Brown, taste and aroma of fruit and honey, honey 
aroma more pronounced, well set. 

do 

50 

50 

55 5> 

Brown, characteristic taste and aroma of honey and 
pineapple; well set. 

20 Papaya jam, 70° Brix 

100 

... 

... 

Orange colour, mild papaya taste and flavour, well set. 

do 


100 

Alalnad, pot 

Brown, mostly taste and flavour of honey, well set. 

do 

50 

50 . 

5 5 5 5 . 

Light brown, mostly taste and flavour of hone^, 
mild papaya flavour, well set. 

21 Guava jelly, 70° Brix 

100 

... 

... 

Deep yellow, well set, marked fruit flavour. 

do 

50 

50 

Coorg, pot 

Brown, not set. 

do 

60 

40 

Malnad, pot 

Brown, thin set, characteristic flavour of honey, 
fruit flavour rather weak. 

do 

75 

25 

5 5 55 

Light brown, well set, fruit flavour fairly marked, 
characteristic mild honey flavour. 

do 

90 

10 

>5 55 

Light brown, well set, marked fruit flavour, honey 
flavour faint. 

22 Carrot preserve 

100 

... 


Bright red coloured normal carrot preserve. 

do 

... 

100 

Malnad, pot 

Brown colour, characteristic taste and flavour of 
honey. 

do prepared i n 

sugar but 'linally 
packed in honey 
syrup 




Bright red carrots with brown honey covering it, 
characteristic taste and flavour of honey. 

23 Ashgourd preserve 

100 

•** 


Pale yellow, normal preserve. 

do 


100 

Malnad, pot 

Brown, characteristic taste and flavour of honey. 

do prepared in 
sugar but finall}'' 
packed in honey 
syrup 

... 

... 

... 

Pale yellow fruit covered with brown honey, charac- 
teristic taste and flavour of honejL 

24 Ami a preserve 

100 


Malnad, pot 

Light browm, marked fruit flavour. 

do 


100 ■ 

Malnad, wdld 

Brown, marked honey flavour. 

do prepared in 
sugar but covered 

... 

... . 


Light brown, marked honey fiayour. 

with wild honey 
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Table I — Contd. 


1 

Name of product 

Sugar 

solids 

(%) 

Honey 

solids 

(%) 

Type of honey 

Remarks 

1 

Amla preserve pre- 
pared in wild honey 
and covered with 
fresh wild honey 

1 

! 

100 

Malnad, wild 

1 

Brown with marked honey flavour. 

25 Sweet spiced apple 
chutney 

do 

100 

100 

1 >> a 

\ 

i >> 

All are orange brown coloured and well set. Those 
V with honey have the characteristic taste and flavour 

do 

1 25 

75 

I >) >> 

of honey and are slightly deeper in colour. 

do 

50 

50 

1 

j) >> 

, 

26 Sweet spiced mango 
chutney 

100 

... 

; 

Orange coloured, normal chutney. 

do 


100 

Malnad, wild 

Orange brown coloured, having characteristic honey 
taste and flavour. 

27 Tomato ketchup 

100 

... 

: 

Bright red, normal ketchup. 

do 

... 

100 

Malnad, pot 

do 

do 


100 

Malnad, wild 

do 

do 

... 

100 

>> >> 

do 

do 

25 

75 

>> >» 

do 

' do 

50 

50 

>> a 

do 

28 Guava cheese 

100 

... 

... 

Light brown, normal guava cheese. 

do 

... . 

100 

Malnad, pot 

i Orange brown, with characteristic honey taste. 

do 

50 

50 

)> 

Orange brown with characteristic honey taste. 

do j 

75 

25 

)) ft 

do 


Even as low as 10 per cent replacement imparts 
the characteristic taste and flavour of honey, 
and this generally improves the quality of the 
jelly. Honey also imparts a light brown colour 
to the jelly and this is not undesirable at 
all. 

C. Preserves : VxtstxYQS from carrot, ash-gourd 
and ajnla prepared with honey are brownish and 
unattractive. If. these are, however, prepared 
with sugar and then finally covered with fresh 
honey, the final products are good having attrac- 
tive fruit pieces and the characteristic taste and 
flavour of honey. 

D. Chutney s: Sweet spiced chutneys of 


good quality can be prepared from apples and 
mangoes by replacing the whole or a part of the 
sugar solids with honey. The products have 
the characteristic taste and flavour of honey* 
Although of a slightly deeper brown colour, they 
are quite acceptable. ^ 

E. Ketchup: Tomato ketchup of bright red 
colour comparable in quality to normal ketchup 
can be prepared by replacing the whole or a part 
of the sugar solids with honey. 

F. Cheese: Guava cheese of good quality 
having orange brown colour and characteristic 
taste and flavour of honey can be prepared by 
replacing the whole- or a part of the sugar solids 
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with honey. Honey seems to impart the orange 
tinge to the product. 

Quality of products after 45-52 weehs^ storage at 
room temperature (24-30'^C).‘ 1. Ali products with 
100 per cent and 75 per cent replacement of sugar 
with honey were unacceptable because of develop- 
ment of bitter taste of stored honey and dark 
brown colour, except in the case of tomato 
ketchup which still retained its bright red 
colour and had only a faint taste of honey. 

2. Products with 25 per cent of sugar replaced 
with honey were quite comparable in quality to 
full-sugar products. In the case of passion fruit 
squash particularly this seemed to help in better 
retention of the flavour of the fruit. 

3. Although some of the products with 50 
per cent of sugar solids replaced with honey 
were found to be of reasonably acceptable quality, 
the majority of tasters did not consider them as 
high-class products. 

Summary and Conclusions 

1. Fruit squashes, crushes, syrups, jams, 
jellies, chutneys, preserves and guava cheese of 
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good quality can be prepared by replacing sugar 
solids with honey upto about 25 per cent. 

2. Replacement of sugar with honey at 50 
percent level gives reasonably acceptable products 
but they are not as good as those with 25 per cent 
replacement. 

3. In the case of tomato ketchup all or part 
of sugar may be replaced with honey. 

4. The products keep well at room tempera- 
ture of 24-30^C for about a year. 
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SOME TECHNOLOGICAL ASPECTS OF MANUFACTURE OF MANDARIN 

ORANGE CONCENTRATE 


By J. S. Pruthi, N. S. S. Rao and Girdhari Lal 

{Central Food Technological Research Listitute, Mysore) 


While there is voluminous literature now avail- 
able on different aspects of citrus concentrates, the 
published information on the physico-chemical 
changes during commercial scale vacuum con- 
centration of citrus juices is rather scanty 
Thus, CurF presented only partial- analysis of 
orange juice at 7 different stages of concentration, 
but this report does not cover some of the 
important aspects of concentration viz,, changes 
in viscosity, pH, true ascorbic acid, etc. Sidd- 
appa and Bhatia^ reported only ascorbic acid 
changes during laboratory scale vacuum concen- 
tration (in glass apparatus at 50-55‘^C) of 3 
varieties of Indian oranges (one variety of sweet 
orange and two of Indian mandarins). Evidently, 
the conditions of concentration described^ are 
much different from those in commercial practices. 


Very recently, Pruthi^ covered practically all the 
important aspects, viz., changes in "^Brix, acidity, 
pH, viscosity, true ascorbic acid, colour, etc., 
during commercial scale vacuum concentration 
of Valencia orange juice^ and lemon juice^. No 
such published information covering all the 
above aspects of mandarin orange concentrate is 
available. The present report covers these 
aspects. 

Besides, gelation in citrus concentrates is 
attributed mostly to pectin methylesterase activity 
in the juice. While in other countries, some stu- 
dies have been reported on the specificity^ and time 
and temperature of inactivation of this enzyme®’^ 
in different citrus juices, but no such published 
information is available on the distribution of this 
enzjme in different component parts of the Indian 
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mandarin orange and its thermal stability in 
mandarin orange juice which has rather high pH 
(3.85-3.90). The present investigation was there- 
fore undertaken to determine optimum time and 
temperature of inactivation of pectin methylester- 
ase (PMU) in Coorg mandarin orange juice 
prior to its vacuum concentration, for the manu- 
facture of orange concentrate. 

Experimental 

(i) Extraction of juice: The studies were 
made on 4 occasions in the season (1958-59). 
Healthy, medium sized, ripe Coorg mandarin 
oranges purchased from the local (Mysore) 
market were employed for the menufacture of 
orange concentrate. The fruits were washed, 
hand-peeled and the individual segments were 
separated. The adhering albedo threads were 
removed as far as possible. The segments were 
then soaked in 1 per cent HCl solution for one 
hour, washed in water and lye-peeled by dipping 
in 1 per cent NaOH solution at 180°F for 20-25 
seconds. The segments were then immediately 
washed free of alkali in flowing cold water, 
rinsed in 1 per cent citric acid solution and again 
washed in water. The lye-peeled segments were 
passed through a motorized pulper fitted with 
1 mm. stainless steel sieve for juice extraction. 
To further lower the pulp content to less than 
10 per cent v/v, the juice was passed through 30 
mesh sieve. One tenth of the volume of the 
entire juice was reserved as Tut-back’ juice. The 
rest of the juice was quickly heated to 95°C and 
‘ held at 95°C. for 8 seconds in an open kettle to 
inactivate the pectin enzyme (pectin-methyl- 
esterase) and the juice was then quickly cooled 
to the room temperature. 

{ii) Pectin-methyl-esterase activity: Prior to 
vacuum concentration of orange juice, pectin- 
methyl-esterase activity (PMU) was determined^ 
by titrating 5-10 ml. aliquots of freshly extracted 
or heated Coorg mandarin orange juice (depend- 
ing upon their relative enzyme activity) with 
O.IN NaOH to pH 7.5 in the presence of 20 ml. 
portions of 1 per cent pectin in 0.25 M. NaCl 
solution. Exactly after 30 minutes, they were 
titrated with O.OIN NaOPI to pH. 7.5 with a view 
to neutralizing the carboxyl groups liberated by 
the enzyme. The results were expressed^^ as 


mg. of methoxyl liberated in 30 minutes per ml. 
of enzyme preparation. The data on the reten- 
tion of pectin methylesterase activity in Coorg 
mandarin orange juice when heated for different 
periods at different temperatures have been 
illustrated in Fig. 1. Besides, the distribution 
of the pectin methylesterase activity (PMU) in 
different parts of the mandarin fruit, viz., peel, 
pomace, seed and juice was also determined and 
the results of two experiments with mean values 
are presented in Table 1. 


Table I. Distribution of pectin-methyl-esterase in 
dijfere7it parts of the mandarin fruit 


o 

^ I 

Fruit components 

*P.M.U. 

Determinations 

55 

1 

n i 

Mean 

1 

Juice 

0.39 

0.59 

,.0.49 

2 

Pomace 

1.98 

2.41 

2.19 

3 

Seeds ... ... 

1.25 

2.27 

1.81 

4 

Peel 

2.17 

2.55 

2.36 


Expressed as mg. of methoxyl liberated in 30 min. 
per g. or ml* of the fruit component. 


{iii) Vacuum concentration : The juice was I 

concentrated in a forced circulation evapo- I 

rator (Plate I), with external calandria having j 

2 sq. ft. heating surface, using a positive I 

displacement pump giving an apparent velo- I 

city of 0.57sec. The evaporator was worked 
under absolute pressure of 8-10 p.s.i.g. The 
technical working details of the four runs on 
vacuum concentration in this evaporator are 
presented in Table II. 

{iv) Methods of analysis: Physico-chemical 
changes were studied at three stages during f 

commercial scale vacuum concentration as report- 
ed in Table III. ""Brix, acidity, pH, and carotene 
were estimated by the A.O.A.C.^^ methods. 

True ascorbic acid was determined colorimetrically 
by the formaldehyde condensation method^^ 
which corrects for the interference by reductones 
which might have been produced during con- 
centration of the juice. Colour of the juice and 
of the concentrate prepared therefrom was measu- 
red in a Lovinbond Tintometer and the vis- 
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Plate 1. Forced-circulation evaporator (designed and 
fabricated at C.F.T.R.I.) employed during the present 
studies on vacuum concentration of Indian mandarin 
orange juice. 

cosity of the juice and concentrate was measured 
in an Ostwald viscometer No. 2 and 3 respectively. 

Discussion 

(z) Pectin-methyl- esterase activity: Studies on 
the heat inactivation of pectin-methyl esterase in 
mandarin orange juice (Fig. 1) revealed that its 
100 per cent destruction could be obtained by 
heating the juice for about 8 seconds at 96°C, for 
70 seconds at 90°C, for 100 seconds at 85 C and 
for 110 seconds at 80°C. For commercial scale 
vacuum concentration of mandarin orange juice, 
an optimum time of 8-10 seconds at 95-96°C ia 
suggested and was followed during subsequent 
studies. 

Data on the comparative distribution of PMU 
in different component parts of Coorg mandarin 


orange (Table I) revealed that PMU was maxi- 
mum in the peel and minimum in the juice. 

(ii) Co-ejficient of heat-transfer during vacuum 
concentration: From the data given in Table II, 
on feed rate, steam-temperature, vacuum and 
other details of the final product, the co- 
efficient ■ of heat-transfer during vacuum con- 
centration was worked out, which varied from 

Table II. Performance tests on forced circulation 
evaporator (Plate 1) 


Experiment: Vacuum concentration of Coorg 
mandarin orange juice 


Particulars 

Number of runs 



I 

II ' 

III 

IV 

1. FcW (orange juice) 
i. Quantity (lb.) 

116 

148 

118 

52 

ii. °Brix 

10.0 

11.0 

10.5 

11.0 

iii. Temperature °C ... 

45 

22 

38 

36 

iv. Viscosity* No. 2 ... 

45 sec. 

... 

. . . 

. . . 

No. 3... 

9 sec. 

... 



2o Feed rate: 

i. Time of start 

2.30 

10.15 

3.20 

11.50 

ii. Time of finish 

p.m. 

4.00 

a.m. 

11.45 

p.m. 

4.50 

a.m. 

12.40 

iih Time taken (Hr.) 

p.m. 

1.5 

a.m. 

1.5 

p.m. 

1.5 

p.m. 

0.83 

iv. Feed rate (Ib/hr.)... 

77 

98.7 

78.7 

62.0 

3. Steam pressure (lb.) 

10 

10. 

8 

8 

4. Steam temperature (°F) 

240 

240 

233 

233 

5. Vacuum {in. Hg.) 

26 

26 

26 

26 

6. Final product: 

i. Concentration 

temperature (°C) , 

44-45 

35 

i 

38 

l36 

ii. °Brix ... 

52 

48 

50 

50 

iii. Quantity (lb.) 

21.5 

29.8 

23.0 

11.5 

iv. Viscosityf 
(42 °BrLx) 

13.5min. 

* ft • 

... 1 

... 

7. Cooling: 

i. Water 

temp. (°C) (In) 

28 

27 

32 

30 

ii. Water 

temp. CO (Out) 

36 

35-36 

35 

36 

iii. Rate of water flow 
(gallons/hr.) 

300 

310 

300 

300 

8. Co-efficient of heat-transfer 
(/^) Btu/hr- sq. ft. °F ... 

240 

360 

260 

200 


Efflux time in seconds by Ostwald’s viscometer No. 2 
at 25°C. 

t Efflux time in minutes for Coorg Orange concentrate 
(42° Brix) through Ostwald viscometer No. 3. The 
efflux time for water through viscometer Nos. 2 and 3 was 
13 and 7 seconds respectively. 
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Fig, 1. Retention of pectin-methyl-esterase activity in Coorg mandarin orange juice 
when heated at different temperatures. 


200-300 Btu/hr. sq. ft. ""F, depending upon the 
nature and viscosity of the juice employed and 
the conditions of concentration in each batch. 

{iii) Physico-chemical changes during vacuum 
concentration: A study of Table III, will reveal 
that with the advancing concentration, there was a 
gradual increase in °Brix, acidity and ascorbic 
acid content, on change in Brix/acid ratio, but a 
gradual, though a slight, fall in pH. Thus, 
during approximately five-fold concentration 
(Stage III), the pH came down from 3.85 to 3.70 
with the corresponding increase in the acidity 
from 0.69 to 3.05. 

Viscosity: It would not be desirable to carry 
on concentration beyond 5-fold, because as a 
result of high viscosity in the product, there 
would be lower rate of heat-transfer resulting 


in a product of inferior colour, flavour and 
nutritive value. 

Colour: There was some change in colour 
of the juice during concentration. Thus the 
yellow unit increased from 13.1 to 19.8, while 
the red units increased from 3.0 to 6.9. 

Sugars: There was slight increase in reducing 
sugars, during concentration, whereas the total 
sugars remained almost constant. The degree of 
inversion increased from 30.31 to 41.60 per cent 
during concentration. 

Carotene: The losses in carotene during five- 
fold concentration were 4.6 per cent only. 

Ascorbic acid: There was a small amount of 
apparent ascorbic acid present in the fresh single 
strength juice while at different stages of concen-^ 
tration, it ranged from 5.9 to 9.7 per cent. The 
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Table IIL- Physico-chemical changes in Coorg mandarm 
orange coiicentrate during commercial scale 
vacuum concentration 


Physico-chemical 

characteristics 

Stages of concentration 

I 

II 

HI 

1. Refract. solids% 

11.30 

35.40 

50.30 

2. Acidity % (w/w*) 

0.69 

2.14 

3.05 

3. °Brix (Corrected)t 

11.44 

35.59 

50.84 

4. Brix/acid ratio 

16.5 

16.5 

16.5 

5. pH 

3.85 

3.80 

3.70 

6. Concentration ratio: w/w 

1.0 

3.10 

4.42 

yfy 

1.0 

3.69 

5.48 

7. Reducing sugars % 

3.25 

12.75 

19.60 

8. Total sugars % 

10.72 

33.4 

47.11 

9. Non-reducing sugars % ... 

7.09 

19.63 

26.13 

10. Degree of inversion % ... 

30.31 

38.17 

41.60 

11. Colour (Tintometer): 




i. Yellow units 

13.1 

16.1 

19.8 

ii. Red units 

3.0 

3.9 

6.9 

12. True ascorbic acid 




(mg./lOOg.) 

20.5 

58.48 

81.83 

13. True ascorbic acid (as 




per cent total) 

94.1 

92.4 

90.3 

14. Losses in ascorbic acid % 

0,00 

7.9 

9.3 

15. Carotene (mg./lOO g.) ... 

0.55 


2.31 

16. Losses in carotene % 

0.0 


4.61 

17. Viscosity (centipoises) ... 

1.0 

80 

200 - 


* As anhydrous citric acid, 
f Corrected for temperature and citric acid. 


per cent losses upto fivefold concentration amoun- 
ted to 9.3 per cent only. However, when the 
product temperature during concentration was 
45°C or above the losses in vitamin C were of the 
order of 18.0 per cent. 

In conclusion, the product retained most of the 
nutrients during concentration and had a fairly 
attractive appearance. However, it somewhat 
lacked in the natural flavour which is mostly due 
to the volatile oil, most of which unfortunately 
gets evaporated during vacuum concentration. 
It was, therefore, considered desirable to restore 
the flavour of the concentrate by adding optimal 
dose of freshly extracted cold pressed mandarin 
peel oil to the concentrate or the juice reconstituted 
therefrom. As a result of these experiments^^,- 
the optimum level of addition of orange oil to 
the reconstituted juice was found to be 0.02 per 
cent (v/v) or 0.08 per cent to the concentrate 
itself. , 

Comparing Indian mandarin orange concen- 
trate with Valencia orange concentrate^, some 
characteristic differences were noted, man- 
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darin orange juice and concentrate had much 
lower acidity and ascorbic acid but slightly higher 
°Brix/acid ratio and pH than Valencia orange 
juice and concentrate. Further, the losses in 
ascorbic acid during vacuum concentration were 
higher (about 9.3 per cent) in mandarin orange 
juice than in Valencia orange juice (4.85 per cent). 
This may partly be attributed to the higher pH 
of the former and partly due to the different 
evaporators used. Further, mandarin orange 
concentrate had comparatively less flavour than 
Valencia orange concentrate^^ because of the 
very low initial oil content. However, its flavour 
could be improved by fortifying it with desired 
quantity of mandarin peel oil. 


Summary 

Detailed physico-chemical changes in Coorg 
mandarin orange juice during commercial scale 
vacuum concentration in a forced-circulation 
evaporator (fabricated at the Institute) have been 
studied and discussed. The various aspects 
covered are pectin-methyl esterase activity, 
heat-transfer co-efficient and changes in °Brix, 
acidity, pH, viscosity, true ascorbic acid, carotene, 
colour, etc. 

For 100 per cent heat inactivation of pectin 
methyl-esterase (PMU) in Coorg mandarin 
orange juice, an optimum heating time of 8-10 
seconds at 95-96°C has been suggested. The 
data on distribution of PMU in different com- 
ponent parts of mandarin orange revealed that 
PMU was maximum in the peel and minimum 
in the juice. 

The co-efficient of heat-transfer during vacu- 
um concentration of mandarin orange juice 
ranged between 200-300 Btu/hr. sq. ft.°F., 
depending upon the initial pulp content and 
viscosity of 'the juice employed. The per cent 
losses in carotene and ascorbic acid during con- 
centration were of the order of 4.6 and 9.3 per cent 
respectively. The orange juice retained most 
of the nutrients during concentration and had an 
attractive appearance, but it somewhat lacked in 
natural flavour of the parent juice. However, 
the normal flavour could be restored by the addi- 
tion of 0.02 per cent of freshly extracted cold 
pressed orange peel oil to the juice reconstitu'ted 
from the concen-^ate- or O:08--pej:^cent to the 


concentrate feelf.-^yj\C! Ji, 
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Seminar which is a regular scientific activity of the CFTRI provides an open forum for all 
^ scientific workers of the Institute in so far as one of them presents a paper on a problem on which 
he is engaged or reviews an aspect of Food Science and Technology, while others participate in the 
discussion and express their views on the subject matter of the paper. The visits of distinguished 
scientists and technologists are also availed of for arranging addresses to such gatherings. 
Summaries of the Seminars held during April 1960 are given in this section. 

S (IS) 11 ly a- by-product industry unless a peels resulted in oil of poor 

Utilization of citrus waste co-ordinated effort is made to quality and low yield. However, 

an integrated process for the collect the citrus peel — fresh or after expressing the oil from the 
recovery of oil and pectin, by exhausted dried peels — -in con- fresh peels and subsequent blanch- 

C. M. Parekh (April- 2, 1960). siderable quantity so that it could ing, the exhausted peels could 

Emphasizing the importance of be utilized for oil as well as pectin, be dried during the glut season and 
citrus fruits in the national economy Keeping this in view, experiments used for the subsequent recovery of 
of the country, the speaker remark- were planned to utilize citrus waste pectin. He further mentioned 
ed that with respect to both for the recovery of oil and pectin that citrus pomace (seeds and rags) 
acreage and production, citrus fruits suit the peculiar conditions were also rich in pectin and could 
rank third among the fruits grown prevailing in the Indian fruit preser- be used when fresh or after drying 
in India. Of the citrus fruits, vation Industry. for the recovery of pectin. Prior 

mandarin (loose skin orange) and Mr Parekh then presented and the extraction of pectin from 
sweet oranges constitute the major discussed the results of the experi- pomace, it is essential to blanch it 
group. Considerable amount of ments carried out on the integrated order to inactivate the pectice 
citrus waste (mainly from loose process for the recovery of essential onzyme. It is also essential to 
skin orange and’ limes) from the oil and pectin. He pointed out wash the blanched pomace in 
Indian fruit preservation industry is that the recovered essential oil bberal quantity of water in order to 
available for utilisation. Besides, and pectin together required loach outmost of the water solubles, 
culls and unmarketable surplus certain precautions for obtaining drying of the exhausted peels or 
' fruits from the farms are estimated high quality as well as maximum pomace after blanching does not 

to be available to the extent of about yield. The presence of pectic significantly affect the quality and 
20-25 per cent of the total citrus enzymes causes difficulties in the yiold of pectin. The pectin from 
fruit production in India. At pre- preparation of high grade pectin, ^e peels and pomace in fresh or 
sent, only a small quantity of waste Further, orange peels are sometimes <Iried state could be recovered by 
from citrus processing industry is given certain treatments such as alcohol ^ or the aluminium 

being utilized either for the manu- steeping in calcium salt solutions in chloride precipitate methods. The 
facture of marmalades or by the order to get higher yield of oil Ktter method resulted in a coloured 
distilleries and to some extent, for by hardening the tissues of peels, precipitate which may perhaps be 
getting cold pressed essential oil but the presence of even small attributed to the complex formation 
from ■ peels, while the surplus amount of calcium salts renders the between the flavonoids and the 
citrus fruits from the farms go exhausted peel (oil extracted peel) aluminium ions. By^ ^ repeated 
mostly unutilized. Reviewing the unfit for the recovery of good washing of the precipitate with 
literature briefly, the speaker re- quality pectin. Of the various alcohol and initial blanching of 
' marked that earlier research work treatments tried for the optimum peels, it is possible to get rid of the 

in India was concentrated only on recovery of oil and pectin without colour. The suggested technique 
one of the two important products affecting the quality, the best treat- e>f expressing oil from fresh peels 
r of citrus waste, namely, pectin or ment was to soak the fresh peels in 5 . one per cent oil. Likewise, 

oil. No systematic work has so far percent sodium chloride solution the recovery of pectin from exhaust- 
been carried out on the integrated for one hour prior to the extraction mandarin peel and pomace was 
process for the recovery of both of oil, /then intermittent blanching 12-13 per cent and 21-2j per cent 
oil and pectin from citrus waste of the^ exhausted peel twice in weight basis, with a jelly 

available in India. boiling : water for 2-3 minutes and g^'^-de of 200-225 and 150-175 

Further, the major’ bottleneck subsequent immersing them each respectively, 
in the successful utilization of time in' cold water for 2-3 minutes. The speaker then discussed the 
citrus waste in India is that unlike This method could be adopted to results of experiments carried out 
other advanced countries, the citrus recover.' maximum oil as well as on lime-juice-pressed-residue (po- 
waste available in individual fruit pectin-; without sacrificing their mace) and lime pulp waste (a 
preservation factories is compara- qualityj The speaker also pointed discarded settled pulp from cordial 
tively too small to start independent- out th^t use of dried, unexhausted preparation). The pomace could be 
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utilized for the pectin recovery 
after blanching and washing out 
sufficiently with water to leach out 
soluble material. The fresh lime 
pomace could be used directly for 
pectin extraction or may be dried 
and subsequently used for the 
pectin extraction at convenience. 
The lime pomace yields on dry 
weight basis 17-21 per cent pectin 
of 275-300 jelty grade. The lime 
pulp waste is quite rich in oil 
which is incorporated into it from 
the peels during the extraction of 
lime juice. Based on experimental 
results, the speaker indicated that 
there was a possibility of recovering 
the oil from lime pulp waste to the 
extent of 20 per cent of total oil 
present in the pulp by using efficient 
centrifuges. The rest could be 
recovered by strip column conti- 
nuous distillation method which 
is rapid as well as economical as 
compared to the conventional' 
method of still steam distillation 
of oil. After recovery of the oil 
from waste lime pulp, the pulp is 
allowed to stand for 3 6-48 hours after 
which clear liquid is decanted off. 
This liquid contains 4-4.5 per cent 
citric acid and as such it could be 
utilized for the recovery of citric 
acid. The residual pulp is mixed 
^ with the residual pomace (from 
' which oil and pectin havj been 
extracted), dried and utilized as a 
cleaning mixture for utensils, etc. 

The speaker then suggested that 
in a citrus juice processing industry, 
the oil fiom mandarin peels could 
be recovered by employing cheaper 
type of roller press (hand or motor 
driven) designed and fabricated at 
this Institute and that the exhausted 
peels and pomace, after inactivating 
pectic enzymes present in them, 
should be dried in the sun or in a 
dehydrator. Subsequent recovery 
of pectin h orn such dried peels may 
be made in a ‘Pectin Manufacture 
Factory’ sponsored on a co-opera- 
tive basis by fruit preservation 
industries. 

As regards the utilization of 
farm surplus and cull fruits, the 
- oil may be recovered from the peels 
and the exhausted peels blanched 
and dried in the sun or dehydrator. 


TECHNICAL SEMINARS 

The dried peels may be transported 
to a central factory for pectin 
manufacture. 

Need for extensive survey to 
find out the practicability of the 
process, reason for the methoxyl 
value going down by lime treatment, 
need for carrying out large scale 
trials, effect of storage of dried 
peels for long periods on the 
recovery and quality of pectin, 
amount of citric acid in the lime 
pomace, whether any microbial 
deterioration causing low jelly 
grade of pectin was observed, diffi- 
culty in drying the peels and pomace 
during rainy season, effect of matu- 
rity of the fruit on the quality of 
oil, feasibility of mixing exhausted 
peels of different citrus fruits for 
pectin recovery, explanation for the 
low yield of oil from dried peels, 
etc., were some of the important 
points raised during the discussion. 

The President commending the 
investigation as an interesting piece 
of work, said that large quantity 
of raw material is available in places 
like Coorg and Assam and that 
collaboration from the industry and 
the. growers was forthcoming now. 
There are plenty of pectinous 
material available in the country 
which should be exploited. He 
emphasized the need for carrying out 
large scale trials to make the method 
foolproof so that the industry could 
take it up. We could have a few 
roller presses which could be taken 
to the citrus growing area and 
demonstrate to the people the 
simple method of expressing the 
peel oil. 

S (IS) 72 

Studies ‘ on the preparation 
and nutritive value of spray- 
dried. vegetable milk powder, 
by S. R. Shurpalekar {April 14, 
1960). — Introducing the subject, 
the speaker said that although India 
ranks third in the world in the 
'production of milk, the per capita 
consumption was very much lower 
than the optimum requirements 
for a well-balanced diet. An in- 
crease in the production of milk 
sufficient to provide the minimum 
requirements of the population 


of India does not appear to be 
practical in the near future.. The 
high inadequacy of milk also exists 
in other Asian countries, Africa 
and Latin America. 

Consequently, there is an urgent 
need to develop highly nutritive and 
low cost milk substitutes of vege- 
table origin to supplement the 
diets of infants, children and other 
vulnerable sections of the popula- 
tion. The reasons for developing 
the milk substitutes can be summa- 
rised as follows : 

(1) Inadequate and uneven pro- 

duction of milk in the coun- 
try. 

(2) The high cost of milk and its 
non-availability to the low 
income groups of the popu- 
lation. 

(3) The high incidence of mal- 
nutrition among weaned in- 
fants, young children and 
the vulnerable sections of the 
population. 

In addition to the above, infants 
and children allergic to cow’s milk 
need milk substitutes of vegetable 
origin. In view of the poor keep- 
ing quality and difficulties involved 
in the transport of liquid milk, it is 
all the more important to. develop a 
milk substitute in dried form. 

After reviewing the work on milk 
substitutes as already reported by 
different research workers in vari- 
ous countries,: the speaker gave in 
detail an account of the various 
investigations carried out on the 
preparation and nutritive value of 
spray- dried powder obtained from 
a blend of soyabean and groundnut 
milks. 

The speaker giving an outline 
of the preparation of vegetable milk 
powder said that soyabean milk was 
prepared by dispersing the paste 
of soaked, dehusked and debitter- 
ed soyabeans in water. Ground- 
nuts were decorticated, soaked and 
decuticled. ‘ Milk was obtained by 
dispersing the partially defatted 
groundnut paste in water. The 
two emulsions were combined, pH 
was adjusted and the combined 
emulsion centrifuged to remove 
starch and fibre. It was then steam- 
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ed to destroy the trypsin inhibitor. 
Salts and sugar were added, pH 
was adjusted and the emulsion was 
concentrated under vacuum in 
forced circulation evaporator, ho- 
mogenised and spray-dried. The 
vegetable milk powder thus obtain- 
ed was fortified with vitamins. 
Soyabean milk powder and ground- 
nut milk powder were also prepared 
by spray- drying the respective 
milks. 

Using the vegetable milk powder, 
animal experiments were carried 
out to assess the nutritive value of 
the product. Modified cow’s milk 
powder — a blend obtained by mix- 
ing 70 parts of whole milk powder, 
16 parts skim milk powder and 14 
parts of powdered cane sugar — was 
used as control in the animal 
experiments. An admixture of 4 
parts of vegetable milk powder 
and one part of modified cow’s milk 
powder was also included in the 
investigation. As methionine is 
the only limiting amino acid in the 
proteins of vegetable milk powder, 
a portion of vegetable milk powder 
fortified with ^/-methionine, so as 
to raise the level of methionine to 
3 g. per 16 g. nitrogen was also 
included in the study. 

In the animal experiments carried 
out to assess the overall growth 
promoting rate, rats were fed ad lib 
on different milks obtained by 
reconstituting one part of respective 
milk powder with 6 parts by weight 
of water. The results of 8 weeks’ 
feeding trial showed that the milk 
reconstituted from vegetable milk 
powder containing 3.5 per cent 
protein promoted a fairly good 
growth of 13.3 g./week in albino 
rats. This growth was, however, 
significantly less than that observed 
with reconstituted modified cow’s 
milk (17.1 g./week). A 4:1 blend 
of vegetable milk and modified 
cow’s milk, and vegetable milk 
supplemented with methionine 
brought about significant increase 
in the weekly growth promoting 
rates (16.1 g. and 16.6 g. respec- 
tively). 

Further, there was no significant 
difference in the haemoglobin level 
and RBC count of the blood and 
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the mean moisture and fat contents 
of livers and carcass of rats fed on 
different milks. However, the 
mean protein content of livers and 
carcass of rats fed on vegetable milk 
was significantly less than those of 
the livers and carcass of animals 
fed on modified cow’s milk. It is 
of interest to note that there was no 
significant difference in the mean 
weekly gains in weight and mean 
protein contents of livers and carcass 
of rats fed on: (1) vegetable milk 
fortified with methionine; (2) a 4:1 
blend of vegetable milk and modified 
cow’s milk and (3) modified cow’s 
milk. 

A similar trend was also observed 
in different groups of animals with 
respect to protein retained per 100 g. 
increase in body weight. 

The results of the experiment 
carried out to assess the effect of 
fortification of vegetable milk pow- 
der with <i/-methionine on the 
protein efficiency ratio of its pro- 
teins, revealed that P.E. ratio of 
proteins of vegetable milk powder 
(1.56) was significantly less than 
that of the proteins of modified 
cow’s milk powder (2.24). Blending 
of vegetable milk powder with 
modified cow’s milk powder in the 
ratio of 4:1 increased the P.E. ratio 
significantly (1.90). Fortification 
of vegetable milk powder with dl- 
methionine also brought about a 
similar increase in P.E. ratio (2.06). 

The speaker concluded by saying 
that the nutritive value of (1) 
vegetable milk powder supplement- 
ed with methionine; (2) a 4:1 blend 
of vegetable milk powder and 
modified cow’s milk powder, when 
suitably fortified with lacking nutri- 
ents such as vitamins and minerals 
compares favourably with the nutri- 
tive value of animal milks. 

Some of the important points 
raised related to the palatability 
of the milk blend, milk intake of 
rats, stability of the vegetable milk 
powder, need for using higher 
proportions of groundnut in the 
blend in view of the meagre pro- 
duction of soyabeans, methods of 
adjusting the composition of soya 
and groundnut milk powders, need 
for fortifying the powder . with 



vitamin Bq also, inadvisability of 
increasing the proportion of ground- 
nut in the vegetable milk powder, 
possibility of improving the nutri- 
tive value by fortifying with synthe- 
tic amino acids, etc. 

Winding up the discussion, the 
President said that the subject was 
one of great importance. It was 
necessary to have a right composi- 
tion of the material, particularly to 
suit roller-drying. He stressed the 
need for educating people' about 
the importance of growing more 
and more of soyabean. It is 
necessary to carry out feeding trials 
with infants and weaning children 
to establish the usefulness of the 
product. We should aim at getting 
a product of higher P.E.R. and 
overall nutritive value, possibly 
even better than cow’s milk. The 
vegetable milk powder may have a 
better role in feeding infants to 
overcome liver disorders, widely 
prevalent particularly in South 
India. The fact that vegetable 
milk forms a loose curd in the 
stomach may help easy digestion as 
otherwise found with animal milk. 
In conclusion, he referred to the 
resultant nutty odour as the main 
obstacle in increasing the propor- 
tion of the groundnut component 
in the milk blend but, however, felt 
that this prejudice should be 
overcome. 

S {IS) 73 

Groundnut protein isolate and 
its nutritional improvement, by 
by N. Subramanian {April 22, 1960). 
— Introducing the subject, the 
speaker said that the importance of 
the work on protein isolates has in- 
creased in recent years mainly due 
to the technological progress in 
this field in the U.K., U.S.A. and 
in our country. The only major 
source of raw material available 
in India at present for the produc- 
tion of edible proteins is groundnut. 
The isolated protein is superior to 
the cake in protein content and 
flavour; it is free from fibre and 
other indigestible carbohydrates 
a:: d can be used with advan age for 
preparing protem-rich processed 
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TECHNICAL SEMINARS 


The speaker reviewed the 
earlier work done in the Institute 
on the isolation of groundnut 
protein from cake and the kernel, 
and described briefly the details 
of the process adopted for the 
pilot plant trials. The method of 
obtaining protein from the kernel 
or the cake is similar though the 
process conditions vary. The cake 
protein isolate has a residual oil 
content of 1-2 per cent while that 
from the kernel has an oil content 
varying from 4-8 per cent. The 
isolates had a nitrogen content 
varying from 15.5-16. 5 per cent on 
moisture, fat and ash free basis. 
The integrated processing of the 
groundnut is likely to /be more 
economical for the production of 
protein. 

Mr. Subramanian then discussed 
the nutritional aspects of the 
isolate. He drew attention to the 
variation in the values for amino 
acid content of the protein and 
pointed out that on the basis of 
the currently accepted values, the 
major deficiencies are methionine 
and lysine. The protein is also 
deficient in respect of isoleucine, 
valine, threonine, tryptophan and 
leucine as compared to the whole 
\ proteins. The speaker said 

i that while a large number of 
studies have been carried out on 
the proteins of the whole meal or 
the isolated arachin or conarachin 
fractions of groundnut, data on the 
total protein isolate are meagre. 
It was against this background that 
detailed studies on the nutritive 
value of the isolate from edible 
quality cake were carried out. 

The first series of growth and 
nitrogen balance studies carried 
out on rats at 10 per cent level of 
protein indicated that (1) the digesti- 
bility co-efficient of the isolate is 
higher than that of the whole cake 
while the biological value is slightly 


lower; (2) the' protein isolates 
obtained from the kernel and the 
cake do not differ in their nutritive 
value; (3) the protein efficiency 
ratio of the cake is improved to a 
greater extent compared to the 
isolate on supplementation with 
d'Z-methionine and (4) there is 
no true supplementary effect 
between casein and groundnut 
protein when fed in equal propor- 
tion in the diet. 

In the second set of experiments, 
groundnut protein isolate supple- 
mented with 2.1 per cent dU 
methionine and 1.7 per cent Z-lysine 
gave a growth response and nitrogen 
retention comparable to an equal 
mixture of casein and groundnut 
protein. The blend of casein and 
groundnut protein on further 
supplementation with methionine 
and lysine gave the maximum growth 
response as well as nitrogen reten- 
tion. It was also seen that when the 
protein was fed at 20 per cent level it 
is poorly utilised even though the 
growth is stimulated to a great extent. 
When the gains in weight were 
plotted against nitrogen intake from 
the respective diets, the differences 
in the quality of the proteins were 
brought out in a striking manner. 
For an initial gain in weight of 50g. 
for weanling rats, the amount of 
nitrogen required in the case of 
casein was 2.75g., while in the 
case of groundnut protein it was 
'about 5.8g. On supplementation 
of the protein isolate with meth- 
ionine and lysine, the animals 
required about 3.75g. nitrogen. 

In the last series of experiments, 
the mutual supplementary effect 
between groundnut protein isolate 
and other vegetable protein isolates 
from soyabean, sesame and Bengal- 
gram were studied. When ground- 
nut protein constituted 50 per cent in 
any of the blends, the protein 
efficiency ratio ranged from 1.5-1. 7. 


The protein quality of these blends 
were enhanced considerably by 
judicious blending with casein and 
amino acids. 

The speaker stressed the impor- 
tance of supplementing the isolate 
with amino acids or good quality 
proteins to improve its nutritive 
value. 

During the discussion, questions 
relating to the requirement of 
amino acids, optimum levels of 
supplementation, variations in the 
overall growth of rats at different 
periods in the year, colour of the 
protein, use of fish flour for 
supplementation and the extent of 
improvement in protein quality 
obtainable by adding all limiting 
factors, etc., were answered. 

The President, in his concluding 
remarks, said that the quantity as 
well as quality of the protein 
consumed in India was quite low. 
Groundnut protein has a poor 
pattern of essential amino acids and 
hence the' need for improving the 
nutritional value of- the protein. 
He stated that fermentation of 
blends of proteins might improve 
the protein efficiency ratio. By 
judicious blending of vegetable 
proteins, we can approach very 
near to the nutritive value of some 
animal proteins. Groundnut offers 
itself to easy processing as compared 
to other oilseeds. But the other 
oilseeds could also be properly pro- 
cessed so that the proteins isolated 
from them could be blended and 
used. Supplementation of the pro- 
teins with amino acids has been 
shown to be useful but some 
method should be evolved to make 
the added amino acids stable. He 
concluded by saying that the protein 
industry had now come to stay and 
there was scope for a variety of 
uses for isolated proteins. 
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Utilization of ginger 

E (IS) 37 

There are enough ginger available 
in our area. Would you please 
inform us the 7nethods of utilizmg 
them on commercial scale} (Cachar 
District). 

The products that can be manu- 
factured from ginger are : 

(1) Ginger preserve and candy 
(2) Ginger pickles (3) Non-alco- 
holic beverages like ginger cocktail 
(4) Dehydrated ginger (5) Oil of 
oleoresin from ginger for purposes 
of flavour and for use in pharma- 
ceutical preparations, etc. 

Good quality fibreless tender- 
ginger is used for the preparation 
of high quality ginger preserve and 
candied ginger. Shavings out of 
the manufacture of ginger candy 
and preserve are used for the 
manufacture of ginger pickles. 
Non-alcoholic beverages just like 
squashes may be made from ginger 
and other citrus juices and these 
beverages are becoming very popular 
these days both in the form of 
squashes or nectars and in the 
form of ready-to-serve beverages. 
Ginger can also be dried in the 
form of ginger powder and by 
dehydration at controlled tem- 
perature and humidity better quality 
product is obtained. From the 
peelings, shavings and poor quality 
ginger, oleoresin and oil of ginger 
can be extracted by the solvent 
extraction method. Both the oleo- 
resin and volatile oil of ginger find 
use in many food processing and 
pharmaceutical industries. 

Cocoanut milk curd 

E{IS)38 

I have tried to prepare curd froTJi 
cocoanut milk but find that it does 


not set well, Ca7i you kindly 
explain to 7ne the correct formula 
for preparing the saine} (Chittor 
District). 

In this Institute, we did some 
work on the preparation of a milk 
substitute from cocoanut and 
thereafter converting.it into curd 
as usual. Though the curd obtain- 
ed has a creamy layer like natural 
curd, it does not set well because of 
the low protein content. Fairly 
good milk and curd could, however, 
be obtained by blending protein 
concentrates like skim milk powder, 
groundnuts or soyabeans, to the 
extent of 25-50 per cent. By adding 
these, the protein content of the 
resulting milk emulsion is increased 
and as such, on fermentation it 
yields a well set curd. Addition of 
skim milk powder also improves 
the flavour of cocoanut milk. 

Composition and uses of 
cluster beans 

E {IS) 39 

We have guar seeds in abundance 
in our ai'ea and toe are thinking of 
exporting the same to the United 
States of America zohere there is a 
good market for it. We shall feel 
obliged if you kindly infoimi us the 
composition of this material and 
also its probable tises, (Rajapura, 
Punjab). 

The guar seed is known in 
English as cluster beans having the 
botanical name Cyamopsis tetragono- 
loba. The fresh beans have the 
following composition : 


Moisture ... 82.5% 

Protein ... 3.7% 

Fat (ether extraction) ... 0.2% 

Mineral matter% ... 1.4% 

Fibre ... 2.3% 

Carbohydrate ... 9.9% 

Calcium (Ca) ... 0.13% 

Phosphorus (P) ... 0.05% 


Iron (Fe) ... 5.8% 

Calorific value per 100 g. ... 56 

Carotene (International 
vitamin A Units per 100 g.) ... 330 

Vitamin C (mg. per 100 g.) ... 49 


Guar seed is generally used as 
an adhesive, stabiliser and also 
in medicinal preparations. It has 
laxative action, improves apetite 
and is helpful in curing night 
blindness as it is a good source of 
vitamin A. We do not know 
exactly for what purpose it is used 
in the United States but we presume 
that it is used mostly as a stabiliser. 

Cream for sandwiching 
biscuits 

E{IS) 40 

Please be kind enough to send 
me some formidae for 77ianufactur-‘ 
mg crea77i for sa7idwichi7ig biscuits. 
(Indore). 

The formulae for preparing 
cream meant for sandwiching 
biscuits are given below: 

Formula No, 1 


Unsalted margarine ... ... 141b. 

Icing sugar ... ... ... 171b. 

Ice cream powder (cold) ... 2 lb. 

Honey ... ... ... 21b. 

Boiled meringue (cold) ... 3 1b. 

Glycerine ... ... ... S oz. 


Place the materials in machine 
in the order as given; have the 
machine at slow speed, give a 
thorough mix, then beat at top 
speed till the mixture is nice and 
light. Divide into several dishes, 
add colours and flavours and pipe 
on to the biscuits. To get the 
best results, this filling should be 
used right away as it sets fairly firm 
in a. very short period and can 
witlistand a considerable amount of 
heat during hot weather. 
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Formula No, 2 
{Butter cream) 

Unsalted butter ... ... 8 lb. 

Icing sugar ... ... ... 8 lb. 

Glycerine ... ... ... 4 oz. 

Made-up meringue ... ... 1 lb. 

Formula No. 3 
{Butter cream marzipati) 

Unsalted butter ... ... 1 Ib. 

Icing sugar ... ... ... 8 oz. 

Fondant ... ... ... 12 oz. 

Marzipan ... ... ... 8 oz. 

Made-ijp meringue ... ... 8 oz. 

Vanilla 

With the exception of the meringue, 
cream all together adding the 
meringue at the final stage. This 
is a top-grade cream. 

The cold meringue referred to 
above in the recipes, is made from the 
following : 


Whites or albumin 
Cream of tartar 
Sugar 


1 pint 
i oz. 
3-J lb. 


Beat the whites in the machine and 
when fairly stiff, add the tartar, 
then the sugar gradually, till it is 
all used. Continue to beat till a 
firm meringue is acquired. 

Marzipan which is also used in 
formula No. 3 is made from 2/3 
almonds and 1/3 sugar and in 
such a paste the whole of the natural 
flavour and oil are retained. The 
blanched almonds for marzipan 
are not dried. They are passed 
through a careful process of roast- 
ing ; the almond oil is freed and runs 
evenly throughout the paste. Thus 
the delicate flavour is fully retained 
and enhanced by the roasting; 
process. It is -preferable to use 
'marzipan instead of ground almonds 
for all almond paste goods. 

Curing and processing of 
tur dhal 

E {IS) 41 

I shall he grateful if you caji 
kindly furnish me details regarding 
the curing and processing of tur 
dhal. Also give the composition of 
the dhal and the addresses of the 
firms in India that supply the tur 
dhal hidling and polishing machines. 
(Peradeniya, Ceylon). 


INFORMATION AND ADVICE 

We are giving below the compo- 
sition of the red gram {Cajanus 
cajan). 

Moisture ... ... ... 15.2% 

Protein ... ... ... 22.3% 

Fat (ether extractives) ... 1.7% 

Mineral matter ... ... 3.6% 

Carbohydrate ... ... 57.2% 

Calcium (Ca) 0.14% 

Phosphorus (P) ... ... 0.26% 

Iron (Fe) mg. ... ... 8.8% 

Calorific value per 100 g. ... 333 

Carotene (International vita- 
min A Units per 100 g.) ... 220 

Vitamin Bi (f^g. per 100 g.) ... 450 

Nicotinic acid (mg. per 100 g.) 2.4 

Riboflavin {f^g. per 100 g.) ... 506 

The seeds are split into dhal 
before marketing. Milling is done 
in power mills, hand mills or 
chakkis. There are two main 
processes of making dhal, the dry 
and the wet, each differing some- 
what in details is different parts of 
the country. In the dry method, 
the seeds are exposed to the sun 
for 3-4 days and then split in a 
mill. The seeds are sometimes 
smeared with a small quantity of 
vegetable oil (gingelly or castor oil) 
to soften the seed coats and facili- 
tate the milling. The unsplit seeds 
are removed, treated with oil, 
dried in the sun and milled again 
when a further portion is split and 
dehusked. This fractional milling 
is repeated three or four times till 
all the seeds are split into halves. By 
this method, 100 pounds of seeds 
yield about 66 lb. of clean dhal, 
the rest being broken fragments and 
seed coats. In the wet method, 
the seeds are first soaked in water 
for 6-10 hours. They are then mixed 
with sieved red earth (5 lb. per 100 
lb. of seeds), heaped up and left 
over night. The seeds are spread 
out and dried in the sun, sieved and 
winnowed to remove the earth, and 
Anally split into dhal in a hand mill. 
100 lb. of seeds so treated yield 
80 lb. of dhal, the percentage of 
broken seeds being considerably 
less than in the dry method. The 
object of the pre-milling treatment 
is to swell the seed coats and 
facilitate their separation during 
milling. . The third method of 
dhal preparation consists in half- 
roasting the grain followed by 


splitting in the usual way. The 
dry method is somewhat costlier 
than the wet method since the 
amount of broken dhal is compa- 
ratively high and the milling 
has to be effected in three or four 
turns. The dhal obtained by the 
dry method is hemispherical in 
shape, softens rapidly on cooking 
and gives a good flavour and, 
therefore, fetches a better price in 
the market. Dhal prepared by he 
wet method is usually flat, has 
small depression in the centre due 
to shrinkage and softens slowly 
during cooking. The split dhal is 
cleaned by repeated winnowing 
and sieving and treated with castor 
or gingelly oil (about 2-| lb. 
per 100 lb. of dhal) to preserve 
its quality, prevent insect attack 
and give it an attractive appearance. 

Dhal obtained from cultivated 
crops in black cotton soils has 
better cooking qualities because of 
the presence of considerable lime 
in the soil. The quality of water 
used in dhal-making is also stated to 
influence its quality. Water, poor 
in calcium, magnesium and sodium 
salts is supposed to add to the 
cooking quality of the dhal. 

Dhal is extensively used as a 
protein adjunct to an otherwise 
starchy diet. It is consumed in 
various ways, the most common 
being cooking with spices and 
vegetables. Raw seeds taken in 
quantity are said to produce a 
soporific effect. Greenpods are 
used as vegetable. The husk of 
pods and seeds obtained during 
threshing constitutes a valuable 
cattle Red. Mixed with broken 
bits of dhal, the husk is sold under 
the name ^ChumiV for feeding milch 
cattle. The green leaves and tops 
of the plant are used as fodder. 
They are also used as green manure. 
The dried stalks obtained after 
threshing are used for fuel or for 
thatching. 

As regards hulling and polishing, 
machines, you may contact the 
following firms: 

(1) Messrs. Behere’s Indus- 

trial Engineering, Madras. 

(2) Messrs. Swaminathan 

Foundry, Madras. 
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(3) Messrs. Vivekananda Indus- 

trial Engineers, Madras. 

(4) Messrs. Ghodke Borthers, 

Hubli. 

(5) Messrs. Bharat Mechanical 

Works, Ltd., Buckingham-. 

pet P.O., Vijayawada. 

(6) Messrs. G. G. Dandekar 

Machine Works, Ltd., 

Bhiwandi. • 

(7) Messrs. Kirloskar Ltd., 

Harihar, Mysore State. 

Use of hellac in confectionery 

E (IS) 42 

We have received a coynmunication 
from the Society of German Sweets 
and Chocolate Manufacturers^ Bonn 
enquiring whether shellac^ pure or 
arsinated^ is harynfid for stomach , 
if used as a coating on sweets and 
chocolates. As far as we hiow, 
arsinated shellac is harmful hut not 
the pure one, Woidd you kindly 
throw some light on the subject} 
(Ranchi). 

Edible shellac can be used as a 
glazing agent for sweets and cho- 
colate manufacture. As per the 
federal food, drug and cosmetics 
Act of U.S.A., confectionery may 
contain harmless resinous glaze 
(shellac) not in excess of four- 
tenths of one per centum. Shellac 
used in confectionery is classed 
as harmless resinous glaze provided 
it is free from poisonous or 
deleterious impurities. We have 
not done any work on the subject 
and so will not be in a position to 
say anything about its effect on the 
stomach if it is used as coating on 
sweet and chocolate. This subject 
also does not fall within the purview 
of our work. Since you are 
interested in the physiological 
effect of the shellac on the human 
body, it is best for you to contact the 
Central Drug Research Institute, 
Lucknow, who might be able to do 
the needful in the matter. 

Nickel content of vegetable 
foods 

E (IS) 43 

I shall appreciate very much if 
you can kmdly furnish me data on 
the nickel content of vegetable 
foodstuffs, (New Delhi). 


We have not done any work on 
the estimation of nickel in various 
foodstuffs. We have gone through 
the literature wherein some stray 
foreign references have been made 
regarding the nickel content of 
foodstuffs. Nickel has been reported 
in vegetable foods ranging from 
4.6 p.p.m. of the dry matter of 
squash to 0.13 p.p.m. of that of 
water cress. Similarly, a number of 
fruits, vegetables and plant materials 
examined have been reported to 
contain nickel and cobalt, though 
the quantities are very small. The 
edible chanterelle (Cantharellus 
cibarius) gave the largest figure of 
3.5 mg. of nickel per kilogram of 
dry substance. The nickel content 
of green leaves has been found to 
vary from 0.2 to 1.6 p.p.m. 
Except for these details we could 
not come across any more. We 
hope this would be of some use to 
you. Further, we wish to suggest 
that the Central Food Laboratory 
at Calcutta may be in a position to 
throw more light on the subject. 


Nutritive value of rice 

E (IS) 44 

We shall be obliged if you will 
kmdly supply us with the mformatioyi 
regarding the nutritive value of 
hand-poimded rice as compared to 
polished rice, (Poona). 

The nutritive value and the 
vitamin content of hand-pounded 
rice as compared to polished rice 
and dehusked rice are given in the 
following table: 


It is evident from the above 
figures that hand-pounded or 
undermilled rice, is, from the 
nutritional point of view, superior 
to the polished rice. Although 
dehusked rice has a much better 
composition than even hand- 
pounded rice, it has poor culinary 
and storage qualities and becomes 
rancid in a short time. In the 
case of polished rice, the greater 
the degree of polishing, the higher 
is the loss of nutrients. As such, 
hand-pounded or undermilled rice 
can be considered a via media 
stage of polishing. 

Composition of rice bran 

E (IS) 45 ^^ 

Woidd you please zorite to me 
the composition of rice bran and 
the uses of the oil obtained from it} 
(Poona). 

As regards the composition of the 
bran, it varies depending upon 
the degree of polishing given to the 
rice. The . range of figures is 
given below: 


Water 

Protein 

Nitrogen free extract 
Fat 

Fibre ... 

Ash ... 

Pentosans 

B-vitamins 


8.9—12.5% 

10.6— 13.4% 

38.7— 44.3% 
10.1-22.4% 

9.1—14.1% 
9.3—14.3% 
9.7—11.4% 
—544 /xg/g. 


Protein (g.) 
Calcium (mg.) ... 
Phosphorus (mg.) 
Iron (mg.) ... 

Thiamine (/^g.)... 
Nicotinic acid 
(mg.) , ... 



O 


c 



(D V.O 

as? -gs? 


.^0) -Co 
^ o 

J-C 


p 


7.7 

7.2 6.9 

15 

13 10 

368 

146 107 

4.0 

2.2 2.0 

360 

190 105 

3.5 

2.2 1.0 


The bran contains 10-22 per 
cent of fat and is abundantly 
available in our country. A method 
has been developed at our Institute 
to extract the oil from the bran using 
the indigenous solvent, alcohol. The 
rice bran oil can be used without 
being refined as a cooking medium. 
It can be refined, bleached and 
deodorised to yield a salad oil 
which may be exported to other 
countries. It keeps well for . a 
long time due to its high content 
of vitamin E and is much better, 
than ordinary vegetable oils. The 
oil can also be used for the manu- 
facture of hydrogenated fat and 
soaps. High-acid rice oil is suitable 
for use as a fat liquor in the 
leather industry. 
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All-India Filial Estimate for the year 1959-60, 


Crop 


Area (hundred acres) 


Production (hund- 
red tons) 


1959-60 

Final 

estimate 


1958-59 

Partially- 

revised 

estimate 


1959-60 

Final 

estimate 


. 1958-59 
Partially 
revised 
estimate 


Ragi 

Bajra 

Dry ginger 
Black pepper 


62,110 

61,920 

18,600 

18,770 

2,66,990 

2,79,990 

34,840 

37,890 

370 

357 

134 

123 

2,320 

2,301 

254 

255 


{Economic and Statistical Adviser, Ministry of Food & Agriculture, 
Government of India) 
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NEWS BRIEFS 

Simplified manufacture of 
bread: The conventional proce- 
dure for making bread has been 
modified by increasing the speed 
(in a two bladed mixer) two to 
threefold, and by the immediate, 
transfer of the dough from the 
mixer to the making up machinery, 
in which the rollers are set as closely 
as possible. 

. The composition of the dough 
needs no modification except for 
the addition of 1-2 per cent sugar. 
The quality of the resulting bread 
is described as being in no way 
inferior to the quality of ordinary 
bread {Food Matiuf,^ December 
1959, p. 485). 

Reconstitution qualities of 
dried milk: The extent to which 
dried milk sinks in still water is 
correlated with the ease of re- 
constitution. Improved sinking 
and dispersibility were observed 
when concentrated to 35 per cent 
solids and gassed before drying, 
causing it to foam during drying 
and dry into thinner films. Further 
improvement was obtained by 
heating the dried milk to a tem- 
perature above that at which milk 
fat melts, holding for a short time 
and cooling rapidly. 


The dispersibility of the milk 
was also enhanced by rapid cooling 
of the dried milk after it came 
from the dryer and by not allowing 
the particles to rub against each 
other or other objects during 
chilling. Improved dispersibility 
obtained by these means is attri- 
buted to the arrangement of the 
free fat on the surface of the 
particles. 

The qualities are retained for 6 
months at a temperature of 6°F., 
but is lost more rapidly with 
temperature increases until at 32°F. 
it disappears within 4 hr. Dried 
whole milk, it was concluded, 
should be stored and marketed 
under refrigeration {Food Matiiif.y 
December 1959, p. 485). 

Liquid COg refrigeration: A 
new process may mean that perish- 
able foodstuffs, such as fish, meat 
and game, can be delivered from 
the Highlands to London and the 
south in a much fresher condition 
than has been possible hitherto. 
The Distillers Company Ltd., 
British Railways, and a frozen foods 
company have co-operated in an 
experiment with the new method, 
perfected by D.C.L., which employs 
liquid carbon dioxide. This is 
a variant of dry ice, which has 
been used as a- preservative until 


now. It is claimed that the new 
process is 100% more efficient.' 

The demonstration was arranged 
at the premises of Moray Firth 
Foods, Ltd., Bunchrew, near Inver- 
ness. A consignment of scampi 
was loaded on a B.R. container for 
transport to the West Kent cold 
store, where they will be kept for 
distribution to wholesalers in the 
London area. The scampi were 
sprayed with liquid carbon dioxide 
from a road tanker sent north 
byD. C.L. 

Within seconds their temperature 
was reduced to -5°F., as compared 
with 15°F. under the old method. 
It was stated that the scampi 
would keep indefinitely at this 
temperature with ordinary refrige- 
ration {Food Maniif.y December 
1959, p. 490). 

Phytic acid treatments for 
pre-peeled potatoes: Pre-peeled 
potatoes dipped for 1 min. in 0.7 
per cent solution of phytic acid or 
0.5 per cent calcium phytate and 
1000 ppm sulphur dioxide and 
packed in polyethylene bags were 
not discoloured after 16 days’ 
storage at 40-42°F. Potato chips 
treated with 1.4 per cent phytic 
acid plus 1000 ppm sulphur dioxide, 
1.0 per cent calcium phytate plus 
1000 ppm sulphur dioxide and 2000 
ppm sulphur dioxide alone received 
lower scores from 10 judges who 
could identify the standard fresh 
sample when cooked and mashed. 
Ten other judges could not dis- 
tinguish between the treated and 
untreated samples {Food TechnoL 
Aiistr.y December 1959, p. 682). 

What constitutes flavour of 
canned peas?: A project is under 
way at the Research Laboratories 
of The National Canners Associ- 
ation to determine the chemical 
substances in peas responsible for 
flavour. The work is being done 
by a member [of the N.C.A. staff 
working with a U.S. Department 
of Agriculture group specializing 
in flavour research. 

So far, a number of substances 
apparently related to pea flavour 
have been isolated and the amounts 
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determined. Steam distillation 
separates out the principal sub- 
stances responsible for the odour of 
peas. Although ammonia consti- 
tutes a considerable portion of this 
material, the subtle flavour overtone, 
are produced by minute amounts of 
carbonyl compounds which are pre- 
sently being isolated by means of 
gas chromatography. Of the non- 
volatile substances associated with 
flavour, the sodium salt of glutamic 
acid, the sugar, sucrose and acetoin 
seem to be important. 

Once these flavouring components 
are known, efforts can be made to 
improve flavour by seeking varie- 
ties of peas containing a proper 
balance of these constituents and 
by studying technological means 
of enhancing or preserving them 
{Food TechnoL Aiistr.^ December 
1959, p. 682). 

Storage of peeled potatoes : 
The Low Temperature Research 
Station (Cambridge, England) has 
recently investigated the optimum 
amount of sulphite to be added to 
pre-peeled potatoes, to prevent 
oxidative deterioration and yet to 
permit the thiamine content to be 
unaffected. The optimum condi- 
tions were found to be treatment of 
the peeled tubers with 0,5 per cent 
sodium metabisulphite at pH 6.0 
and storage at 3°C. Under these 
conditions, a ' storage life of 12-14 
days is possible. Other browning 
inhibitors are being investigated 
{Food TechnoL Anstr., December 
1959, p. 682). 

Effect of in-package desicca- 
tion on the storage properties of 
compressed and uncompressed 
dehydrated cabbage: E. G. B. 
Gooding and R.B. Duckworth of the 
Ministry of Agriculture, Aberdeen, 
Scotland have studied the effects of 
in-package desiccation on dehy- 
drated, compressed and uncom- 
pressed cabbage stored at 99°F. 
The rate ■ and extent of water 
loss from compressed cabbage was 
somewhat less than from uncomp- 
ressed cabbage, but the rate of 
deterioration of the two appeared 
to be generally similar. Desicca- 
tion reduced the rate of deteriora- 
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tion of flavour, texture and colour 
and inhibited destruction of ascorbic 
acid. 

A 3 to 4 fold increase in shelf- 
life required the sacrifice of about 
5 per cent of the space to desiccant 
(calcium oxide) in the case of 
uncompressed cabbage and about 
20 per cent for compressed cabbage 
{Food TechnoL Amtr,^ December 
1959, p. 694). 

Liquid grain fumigant : Fron- 
tier Chemical has developed a 
liquid grain fumigant to be sold 
under the trademark Clorofume. 

According to Frontier, testing 
of the new fumigant has demons- 
trated the following important 
advantages : high insect toxicity 
(killing at half the normal dosage) ; 
greater grain penetrating power; 
savings of 20 to 30 per cent per 
bushel of protected grain ; safe 
handling (requires no special equip- 
ment or extraordinary precautions 
and has been rated fire and ex- 
plosive safe by insurance firms) ; and 
absence of health, hazard to human 
life when used with reasonable 
care. It is approved by FDA and 
USD A without restrictive use re- 
commendations or residual tole- 
rance limits. 

Clorofume is composed of 
chloroform, carbon bisulfide, and 
ethylene dibromide, which form a 
mixture much more effective than 
the individual chemicals by them- 
selves (J. agric. Fd. Chefn.^ 
December 1959, p. 863). 

Import of food processing 
machinery from Yugoslavia: 
Yugoslavia manufactures food 
processing machinery like roller 
flour mills, fruit and vegetable 
presei'vation machinery including 
plant and equipment for the 
manufacture of tomato paste, etc. 
Indian manufacturers who are 
interested in such machinery may 
approach TNGRA’, who are 
manufacturers of power and indus- 
trial plants C/o 17 Link Road, 
Jungpura Extension, New Delhi-14. 

Import of food processing 
machinery under U.S. Export- 
Import Bank Loan Programme : 
The Export-Import Bank of U.S.A. 


have agreed to finance import of 
equipment for food processing and 
canning factories. Processed Food 
Manufacturers in India are invited 
to take advantage of this scheme 
and applications in respect 
of fish and fish products may be 
submitted to the Fisheries Develop- 
ment Adviser, Government of 
India, Ministry of Food and Agri- 
culture, ‘Krishi Bhavan’, New Delhi 
and in respect of other food 
processing industries to the Secre- 
tary, Development Council for 
Food Processing Industries, 
Ministry of Commerce and Indus- 
try (Development Wing), New 
Delhi. Further details regarding 
the scheme to import machinery 
under U.S. Export- Import Bank 
loan may be obtained from the 
Joint Chief Controller of Imports 
and Exports at different ports. 

ISI Certification mark for 
biscuits: The Indian Standards 
Institution has recently granted 
licences to 7 manufacturers of 
biscuits authorizing them to apply 
the ISI Certification mark on the 
containers of biscuits which conform 
to the Indian Standard Specifica- 
tion for Biscuits (IS : 1011-11957). 

The ISI Certification mark en- 
sures that the biscuits are crisp, 
well-baked, free from grit and 
adulterants and that they do not 
contain anything injurious to health. 
It also ensures that the raw materials 
used in the manufacture of biscuits 
are of good quality, and conform to 
prescribed standards. 

DRAFT INDIAN STANDARDS 

Tapioca starch for use in 
textile industry: The draft Indian 
Standard Specification for Tapioca 
Starch prescribes requirements and 
methods of test for various charac- 
teristics of tapioca starch for use in 
the cotton textile industry as a sizing 
and finishing material. 

Tapioca starch is manufactured 
from the tuberous roots of the 
tapioca plant both on the cottage 
industry basis and on the factory 
scale. It is expected that a standard 
specification for tapioca starch would 
be of use to producers in preparing 
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tapioca Starch of acceptable quality 
and to purchasers in acquiring 
dependable supplies (ISI Bidl.j 
November/ December 1959, p. 274). 

Essential oils : Two more items 
of essential oils have been covered 
by the draft Indian Standard 
Specifications for: 

1 . . Indian DU oil 

2. Patchouli oil. 

DU oil is chiefly, used as a 
flavouring agent for food indus- 
tries, and to some extent in 
perfumery and pharmaceutical 
industries. 

Patchouli oil is used in oriental 
type of perfumes because of its 
high perfume fixative quality, and 
is also used in the manufacture of 
soaps, cosmetics and incense. 

Both these draft specifications lay 
down requirements and methods 
of test along with details of sampling, 
marking and packing, and form 
part of the series of Indian 
Standards on essential oils, cover- 
ing twelve specifications for various 
items and the Methods of Test for 
.Essential Oils {ISI Bull., November 
-December 1959, p. 275). 

Infant milk food: Infant foods, 
at present in use in the country, 
have so far been imported. They 
can be divided into three categories, 
namely {a) infant milk foods, 

[b) infant foods without milk, and 

(c) specialized foods. Efforts are 
now being made to manufacture 
them in the country, and some 
manufacturing units are being set 
up. 

The value of an infant food 
depends upon its stimulation of, or 
suitability as a complete or partial 
substitute for human milk. This, 
in turn, depends on its contents 
of protein, fat, carbohydrates, 
minerals, vitamins and the supply 
of calories. . 


The draft Indian Standard 
Specification for Infant Milk Food 
prescribes requirements and 
methods of test in respect of total 
protein, fat, total carbohydrates, 
total ash, vitamins, iron, bacterial 
estimate, solubility index, etc., and 
also details of sampling, packing 
and marking {ISI Bull., November- 
December 1959, p. 276). 

FOREIGN PATENTS 

2,895,836. U usulphured dehy- 
drated fruits: Produced by dipping 
in saltcitric acid solution, drying 
below 110°-135°F, blanching, and 
dehydrating below 10 per cent 
moisture. — ^Patented by M. E. 
Lazar {Food Engng., December 
1959, p. 137). 

820,995. Fat composition: A 
process for the preparation of a 
solid free-flowing oil or fat-contain- 
ing composition, comprises forming 
an emulsion of an edible oil or fat 
in an aqueous medium at a pH of 
from about 8.0 to about 10.0 in 
the presence of milk protein and 
drying the emulsion to form a 
solid. — ^Patented by Unilever Ltd. 
{Food Trade Rev., December 1959, 
p. 48): 

821,761. Cereals: Relates to the 
production of a pre-cooked granular 
or floury product by puffing maize, 
wheat, rice, oat, etc., cereal grains 
followed by a milling operation: 
it obviates expensive operations 
such as milling the grains before 
cooking — a cooking stage other than 
is obtainable by the puffing, and 
further milling of the cooked 
grains with one or more dehydrating 
stages: the product can be used 
directly by mixing into a paste, 
cream or porridge with either hot or 
cold milk, or incorporated in the 
manufacture of finstanF puddings, 
bread and pastry. — ^Patented by 
Fritz Grossman {Food Trade Rev., 
December 1959, p. 48). 


821, 371. Shell-less eggs : Re- 
lates to a method and means 
whereby an egg may be removed 
from its shell and packaged in a 
plastic container in an attractive 
manner with consumer appeal while 
retaining its full flavour: the 

object is to enable an egg to be 
marketable at a higher price than 
it would fetch under normal 
marketing methods according to 
which it would be under-graded 
because of defects such as being 
cracked, mis-shapen, stained or 
thin-shelled, which do not in 
any way affect the nutritional value 
of the egg but nevertheless prevent 
it fetching the price of Grade A 
eggs. — Patented by Lawrence B. 
Darrah Trade Rev., Decem- 

ber 1959, p. 48). 

' 821,006. Cartons: Relates to a 
carton of unitary or one piece 
construction which can readily be 
folded and erected from its original 
flat condition to form a six-sided 
carton, with a transparent top 
wall forming an integral part of 
the original unitary carton blank, 
thus eliminating the necessity for 
a separate operation to apply an 
overwrapping of cellulose film or 
similar material about the erected 
carton. — Patented by Continental 
Paper Co. {Food Trade Rev., 
December 1959, p. 50). 

821,369. Preserving fishi Freshly 
caught fish is preserved on board 
trawlers by subjecting it to a high 
vacuum in a tank for degassing 
and venting with a vacuum such 
that the evaporation of the liquid 
on the surface of the fish results in 
a cooling down to freezing temper- 
atures without freezing the fish, 
and the latter maintained in their 
degasified and vented condition 
so as to suppi'ess bacteriological 
and autolytic decomposition. — • 
Patented by Hans Beckmann {Food 
Trade Rev., December 1959, p. 50). 
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^HIS section contains abstracts of papers on Food Science and Technology selected so as to 
serve the needs of food and allied industries in India and is divided into three parts. Part I 
comprises abstracts of papers published by the CFTRI, Mysore, reprints of which can be had from 
the Institute on request. Fart II consists of abstracts of papers published in important Indian 
journals. Part III contains abstracts of important articles from foreign journals. 


The effect of feeding of diets 
containing Lathyrus sativus 
seeds on the body composition 
and certain enzymes of liver of 
albino rats, by Seetha Ganapathy, 
N., Sreenivasamurthy, V., Swami- 
nathan, M. and Subrahmanyan, V., 
A7in. Biochem. exptl, Med., 1959, 
19 (9), 231. — Groups of young 
rats were fed on diets based on 
(1) 50 per cent wheat + 50 per 
cent Lathyrus sativus, (2) Lathyrus 
sativus seeds alone and (3) L. sativus 
seeds supplemented with 0.2 per 
cent /3-amino-propionitrile 
(BAPN). Rats receiving wheat and 
Lathyrus diets (with or without 
wheat) excreted appreciable 
amounts of thiocyanate in the urine. 
The differences between the two 
groups in respect of their ability to 
acetylate PABA were not statisti- 
cally significant. Addition of BAPN 
to the diet caused a marked increase 
in the excretion of thiocyanate in 
the urine and a decrease in the 
acetylation of PABA. Similarly 
no significant difference could be 
observed between the two groups 
fed on wheat cum Lathyrus and 
Lathyrus diets in respect to body 
composition and bone ash. The 
difference in the dehydrogenase 
activities of the liver between the 
two groups was, however, significant 
at 1 per cent level. Addition of P- 
aminopi'opionitrile, the toxic factor 
present in L. odoratus, to the diet 
based on Lathyrus seeds caused 
changes in the bone and decreased 
the bone ash content, the dehydro- 
genase activities of the liver and the 
body-fat content. 


PART I (Cftri)‘ 

procedure for obtaining consistent 
clear dichromate-silver staining 
(Golgi reaction) of nervous tissues 
is described. . Use of tap water 
instead of distilled water in the 
preparation of the chromating 
fluid and silver nitrate solution 
leads to consistently successful 
Golgi reaction. Studies with 
distilled water containing different 
salts commonly occurring in tap 
water, indicate that distilled water 
containing magnesium sulphate 
(910 parts) and sodium sulphate 
(5 parts) per 100,000 parts has 
the same beneficial effects as tap 
water in obtaining a consistently 
clear dichromate-silver staining of 
the tissues. 

Studies on the stability of 
v^interized cottonseed oil, by 
Krishnamurthy, K., Swami- 
nathan, M., Bhatia, D.S. and 
Subrahmanyan, V., Proc. Symp. on 
Cittonseed and its products, 1958, 
S2. — The physical and chemical 
constants of winterized cottonseed 
oil as well as those of the original 
refined and bleached oil have been 
determined. The autoxidative sta- 
bility of cottonseed oil is not 
materially affected on winterization. 
Propyl and dodecyl gallates along 
with citric acid as a synergist are 
effective in retarding the develop- 
ment of peroxides. 


with calcium and vitamins) promo- 
ted fairly good growth (10-11 g. 
per week) as compared with that 
(15.7 g.) obtained with modified 
reconstituted cow’s milk containing 
2.5 per cent protein. A mixture of 
4 parts of vegetable milk blend and 
one part of modified reconstituted 
cow’s milk promoted significantly 
higher growth (13.8 g.) than the 
vegetable milk blend alone. The 
PER of the proteins (at 10 per cent 
level) of spray-dried vegetable milk 
powder (from . blend of 2 parts of 
soyabean milk and one part o^ 
groundnut milk) and of skim 
milk powder were 1.93 and 3.21 (4- 
week period) and 1.68 and 2.28 
(8-week period) respectively. The 
PER of the proteins of a mixture 
of 4 parts of vegetable millc powder 
and one part of skim milk powder 
were 2.49 and 2.02 respectively in 
the same periods. 


Improvement in Golgi’s 
dichromate silver impregnation 
method, by Jayaraj, A. P. 
Bhagavan, R. K., and Swaminathan 
M., Indian J. Path. & Pact., 
1959, 2 (3) 218. — ^An improved 
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Studies on milk substitutes of 
vegetable origin. Part I. The 
nutritive value of milk substi- 
tutes prepared from soyabean 
and groundnut, by Shurpalekar, 
S. R. , Lahiry, N. L. , Chandrasekhara, 
M.R., SwaminathanM.,Indiramma, 
K. and Subrahmanyan, V., Ann. 
Biochem. exptl. Med., 1959, 19 (11) 
269. — Experiments on albino rats 
showed that soyabean milk, ground- 
nut milk and their blends (containing 
2.5 per cent protein and fortified 
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Utilization of buffaloes’ milk 
for the production of infant food, 
by Chandrasekhara, M. R., Nara- 
yana Rao, M., Swaminathan, M., 
Bhatia, D. S. and Subrahmanyan, 
V., Proc. XV Internat, Dairy Cong., 
1959, 2, 1 147. — Buffalo milk has not 
so far been used for the preparation 
of infant foods in any country. 
In view of the fact that only 
buffalo milk is available in surplus 
quantities in certain parts of India, 
investigations were undertaken to 
standardize methods of preparation 
of infant foods from buffalo milk. 
Infant food having a low curd 
tension, good solubility and palata- 
bility and low bacterial count has 
been prepared from buffalo milk 
collected in a dairy. The shelf 
life of infant food prepared from 
buffalo milk using spray and roller 
driers and packed in air and in 
nitrogen has been studied. Spray- 
dried infant food prepared from 
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milk collected in aluminium 
vessels and packed under nitrogen 
had a shelf life of 8 months at 37^°C 
and about 16 months at 27®C. 
Contamination of fluid milk with 
copper caused by keeping the 
milk in brass vessels aflected 
adversely the shelf life of the 
infant food. Roller-dried infant 
food when packed in tins in 
air had a shelf life of about 1 year. 
Large-scale production of infant 
food from buffalo milk was carried 
out using commercial model spray 
and roller driers. Feeding experi- 
ments with the above food on 
infants showed that the food 
was easily digestible and pro- 
moted satisfactory growth in 
infants. 

The effect of supplementary 
processed protein foods forti- 
fied with essential vitamins and 
minerals on the growth and 
nutritional status of undernouri- 
shed weaned infants, by Subrah- 
manyan, V., Doraiswamy, T. R., 
Bhagavan, R, K., NarayanaRao, M., 
Sankaran, A. N. and Swaminathan, 
M., Indian J, Fed,, 1959, 26 (142) 
406. — feeding experiment exten- 
ding over a period of nine 
months was conducted on 
fifty-four weaned infants ranging 
in age from nine to twenty months to 
assess the value of supplementing 
their diets with a balanced malt 
food (composed oi jowar malt, low 
fat groundnut flour, Bengalgram 
flour and skim-milk powder) and 
protein food of low cost (based on 
low fat groundnut flour, Bengal 
gram flour and skim milk powder) 


ADULTERATION 
Application of paper chro- 
matography to differentiate 
ghee from other fats. Part I. 
Behaviour of unsaponifiable 
matter on chromatograms, by 
Ramachandra, B. V. and Dastur, 
N. N., Indian J. Dairy Sci., 
1959, 12, 139.— A paper chromato- 
graphic method was standardis- 
ed to differentiate ghee from 
vanaspati and body fats as well as 
from adulterated samples contain- 


fortified with certain vitamins and 
calcium phosphate. 

On the basis of the initial height, 
weight, haemoglobin content of 
blood and nutritional status, the 
infants were allotted into three 
groups so that each group consisted 
of ten girls and eight boys. The 
values for the weight, height, 
nutritional status and haemoglobin 
content of blood were obtained at 
the beginning and end of the expe- 
riment for the experimental and 
control groups. The increases in 
the height, weight and haemoglo- 
bin level of the infants receiving 
the malt food and protein food of 
low cost respectively were signifi- 
cantly greater than those observed 
in infants in the control group 
receiving a supplement of rice. 
Eighty per cent of the infants 
in the two experimental groups 
improved in their nutritional status, 
whereas none in the control group 
showed improvement. On the 
other hand, three children in the 
control group showed deteriora- 
tion in the nutritional status. 

Nutritive value of crude, 
refined and hydrogenated 
cottonseed oil, by Narayana Rao, 
M., Kuppuswamy, S., Swamina- 
than, M. Bhatia, D. S. and 
Subrahmanyan, V., Proc, Symp, 
on CoUo7iseed audits products^ 1958, 
279. • — No significant difference 
was observed between the growth 
promoting value of diets containing 
10 per cent of crude, refined and 
hydrogenated cottonseed oil, refined 
groundnut oil and cow’s ghee. 
Crude, refined and hydrogenated 

PART II (Indian) 

ing the latter. By spotting the 
unsaponifiable matter and observing 
the filter-paper under ultra-violet 
light after irrigation it was found 
that adulteration with 10 per cent 
vanaspati and 5 per cent of animal 
body fats could be detected easily 
and unambiguously. 

BIOCHEMISTRY AND 
NUTRITION 

Relation of dietary fat and 
cholesterol to tissue and serum 


cottonseed oils were found to be 
digestible to the extent of 95-98 
per cent in the rat. About 70-75 per 
cent of calcium and 65-70 per cent 
of phosphorus was utilized in the 
case of rats fed on diets containing 
10 per cent of crude, refined and 
hydrogenated cotton seed oils. 

Supplementary value of low- 
fat cottonseed flour to poor 
vegetarian diets based on 
certain cereals, by Krishna- 
murthy, K., Pantulu A. J., Narayana 
Rao, M., Swaminathan, M., Raghu- 
natha Rao, Y. K. and Subrah- 
manyan, V., Proc. Symp. on 
Cottonseed and its products^ 1958, 
246. — The supplementary value of 
alcohol-extracted cottonseed flour 
to poor vegetarian diets based on 
wheat, . ragi, rice and jozoar was 
determined by the rat growth 
method. The results showed that 
when incorporated at 10 per cent 
level in the diet, cottonseed flour 
has a marked supplementary value 
to diets based on ragi and jozoar 
and only a moderate supplementary 
value to rice and wheat diets. 
The protein efficiency ratio of the 
proteins of alcohol-extracted 
cottonseed flour (atlO per cent level) 
was found to be slightly superior 
to those of expeller-pressed meal. 
The supplementary relation between 
the proteins of cottonseed flour, 
jozvar and wheat was determined 
by the rat growth method. The 
results showed that the proteins 
of cottonseed flour supplemented 
to a marked extent the proteins of 
wheat and jozvar. 


cholesterol and polyunsaturated 
fatty acids in rats, by Patil,V. S. 
and Magar, N. G., Indian J. 
nied. Res.^ 1959, 47 (4), 448, — -Free 
cholesterol was slightly increased, 
and the accumulation of ester 
cholesterol, to a great extent, was 
present in all tissues and serum of 
cholesterol-fed rats. Phospholipids 
were markedly reduced in liver and 
significantly lowered in other tissues 
and serum. The ratio of cholesterol 
to phospholipids was increased in 

FOOD SCIENCE— MAY, 1960 


FOOD ABSTRACTS 


191 


tlie cholesterol fed groups. 
Decrease of dienoic, tetraenoic and 
increase of trienoic and little reduc- 
tion in pentaenoic and hexaenoic 
acids were observed in cholesterol 
fed groups. Total fatty acids were 
increased in the same groups. 

Liability of intramitochon- 
drial component in experL 
mental thyrotoxicosis and liver 
injury in the rat, by Kasbekar, 
D. K., Rege, D. V. and Sreeni- 
vasan, A., Indian J. med, Res.^ 
1959, 47 (4), 456. — Evidence of 
damage to mitochondrial integrity 
under the metabolic stress condi- 
tions of experimental hyperthyroid- 
ism and of liver injury and protec- 
tion by vitamin Bjg against this 
impairment have been indicated 
from studies on (i) optical density, 
[ii) E 2 G 0 release, and iiii) magne- 
sium levels in isolated mito- 
chondria. 

Renal function in nutritional 
oedema, by Srikantia, S. G. and 
Gopalan, C,, Indian J, med, Res.^ 
1959, 47 (4), 467. — Renal function 
in 5 cases of nutritional oedema 
was investigated by studying the 
inulin and diodone clearances. The 
inulin and diodone clearance values 
were found to lie within the normal 
range, thereby indicating normal 
renal plasma flow and glomerular 
filtration. The low urine minute 
volume in spite of normal clear- 
ances would appear to indicate in- 
creased tubular reabsorption. 

Physiological effects of low- 
protein diets. Part I. Studies 
on nitrogen balance, growth, 
reproduction and lactation, and 
basal metabolism in rat, by 
Ambegaokar, S. D. and Chandran, 
K., Indian J. med. Res.^ 47 (5), 
359 . — The effect of two low-protein 
rice diets on nitrogen balance, 
growth, reproduction and lactation, 
and basal metabolism was investi- 
gated in rats of three successive 
generations. The results are sum- 
marized as follows: 

Retention of nitrogen in mg./lOO 
cm^/day indicated the comparative 
state of nourishment of animals in 
the three groups. 

Growth response on the 5 per 
cent protein diet (diet A) was 
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poor in all the three generations 
and that on the 8 per cent protein 
diet was sub-optimal in the first 
generation and was further lowered 
in the subsequent two genera- 
tions. 

Breeding tests showed that both 
the diets A and B were unable to 
maintain the normal levels of 
reproduction and lactation for 
animals. They decreased the littre 
size, the weight of youngs on 
birth, and the weight of weaned 
rats on 21st day. Mortality among 
the suckings was also high. How- 
ever, animals on diet B were in 
more favourable position with 
respect to the performance of these 
physiological functions. 

The levels of basal metabolism 
for rats receiving low-protein rice 
diets were significantly below normal 
and this effect of the diets on basal 
heat production was accentuated 
in the succeeding generations. 

The significance of these findings 
has been discussed. 

Physiological effects of low- 
protein diets. Part II. Studies 
on haemoglobin, erythrocytes, 
and plasma protein formation 
in rat, by Ambegaokar, S. D. and 
Chandran, K., Indian J, med. 
Res., 1959, 47 (5), 552. — Two low 
protein-rice diets were investigated 
for haemoglobin and plasma protein 
formation in rats. The results are 
summarized as follows: 

The average levels of haemoglobin, 
red cell count, and plasma protein 
for adult rats on normal diet C 
were found to be about 14.6 g. 
per cent, 7.68 millions/c.mm., and 
6.02 g. per cent, respectively. 

The low protein rice diets A 
and B produced anaemia and 
hypoproteinaemia in rats to differ- 
ent degrees in order of the levels 
of protein in the diets. The 
rats were comparatively more 
anaemic during growth period than 
during the latter part of the, ex- 
periments, probably because they 
were unable to bear the physio- 
logical stress of growth. 

The reduction in circulating 
haemoglobin and plasma protein 
per 100 cm.2 to varying degrees 
in order of the levels of protein 


in diets A and B was the manifesta- 
tion of lower levels of blood 
volume, haemoglobin and plasma 
protein. 

The decrease in blood volume 
per 100 cm.^ to different levels 
for rats on diets A and B was the 
result of diminution in both plasma 
volume and packed cell volume. 

The significant differences in 
means for plasma protein concentra- 
tion between the three groups 
were solely due to alterations 
in electrophoretic albumin fraction. 

The significance of these findings 
has been discussed. 

Effect of dietary fats and 
cholesterol on the tissue and 
serum polyunsaturated fatty 
acids in rats, by Patil, V. S. and 
Magar, N. G., Indian jf. fned. 
Res., 1959, 47 (5), 571.— The 

contents of linoleic and arachidonic 
acids were higher in heart, liver, 
serum and kidneys of rats fed on 
groundnut oil diet than those fed 
on coconut oil, vanaspati (Dalda) 
and ghee diets. 

There was increase in total 
fatty acids and slight decrease 
in polyenoic fatty acids content 
in tissues and serum of control 
group animals as the age of the 
rat advanced from 24 weeks to 45 
weeks. But when the feeding 
period of dietary fats plus cholest- 
erol was increased from 13 weeks to 
34 weeks in experimental animals, 
a marked reduction in tetraenoic, 
and a significant decrease in 
pentaenoic and hexaenoic acids 
were noted. Similar effect of 
cholesterol feeding for 13 weeks 
was observed in the rats aged 24 
weeks. 

Vitamin Bjg stores in the 
human body. Part I. Vitamin 
content of human serum in 
normal and some pathological 
conditions, by Jhala, C. I. and 
Gadgil, R. K., Ann. Biochem. 
exptl. med., 1959, 19 (12), 287. 
— Serum vitamin B 12 has been 
estimated in 12 cases at autopsies 
on deaths due to accidental injuries. 
This group has been taken as 
representative of normals. Serurn , 
vitamin B 12 levels have also been" 
estimated in 5 cases of hepatic 
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damage and 7 cases of chronic 
myeloid leukemia. In both these 
conditions, the vitamin levels were 
found to be raised. In 13 cases 
of tropical megaloblastic anaemia, 
the values were low. Normal values 
were found in 14 cases of iron 
deficiency anaemia and 4 cases of 
dimorphic anaemia. High values 
were found in one case each of 
tropical eosinophilia, leukemoid re- 
action and acute myeloid leukemia. 
One year following a gastrectomy, 
a low value was observed in one 
case. 

Vitamin B^o stores in the 
human body. Part II. Vitamin 
Bi 2 content of tissues in health 
and diseases, by Jhala, C. I. and 
Gadgil, R. K., Ann. Biochem. 
exptl. 7ned.^ 1959, 19 (12), 293. 
— The vitamin contents of the 

liver, spleen, kidney, spinal cord, 
tongue and serum in normal 
subjects have been determined. 
Vitamin B 12 contents of the liver, 
spleen, kidney and serum have 
been studied in one patient each 
of tropical megaloblastic anaemia 
and chronic myeloid leukemia and 
in four cases of hepatic damage. 
The significance of the findings 
is discussed. 

A study of haemoglobin 
synthesis by rat blood reticulo- 
cytes with special reference 
to vitamin B^g folic acid 

deficiency states, by Mulgaonkar, 
A. G. and Sreenivasan, A., 
Ann. Biochem. exptl. Med., 1959, 
19 (12), 299. — Rat blood reticulo- 
cytes synthesize haemoglobin from 
essential amino acids in presence of 
glucose in vitro. Additions of 
glycine and Fe++ stimulate this 
synthesis. Anaerobiosis and haemo- 
lysis prevent it. 

Plasma from normal rat inhibits 
haemoglobin s3mthesis. This in- 
hibition is partially overcome by 
addition of Fe+'^ to the incubation 
mixture or by heat coagulation of 
plasma proteins. Addition of Fe++ 
to filtrate of boiled plasma totally 
reverses the inhibitory effect. Under 
these conditions there is a stimula- 
tion of haemoglobin synthesis by 
plasma filtrate. 


Plasma from phenylhydrazine- 
treated rats, in contrast to plasma 
from normal animals, stimulates 
haemoglobin synthesis. This acti- 
vity tends to increase during 
recovery of the animal from 
phenyihydrazine treatment. 

Reticulocytes are capable of 
synthesizing considerable haemog- 
lobin in plasma of vitamin 
folic acid deficient animals. Plasma 
of animals singly deficient in either 
vitamin or that from control animals 
fails to support haemoglobin syn- 
thesis. In the presence of adequate 
amounts of essential amino -acids in 
the reaction mixture, plasma of 
doubly deficient animals is in- 
effective. 

Red blood cells of vitamin Bjg 
and/or folic acid deficient animals 
fail to synthesize significant quanti- 
ties of haemoglobin from essential 
amino-acids and glycine. Adminis- 
tration of the deficient vitamin(s) 
to the animals, 16 hours prior to the 
experiment, does not improve the 
ability of the cells to synthesize 
haemoglobin from essential amino - 
acids unless glycine is also added 
to the reaction mixture. 

In a preliminary experiment the 
effects in vitro of vitamin B^g 
folic acid and, additionally, of 
citrovorum factor on haemoglobin 
synthesis by the red blood cells of 
the doubly deficient animals have 
been examined. In a medium 
containing essential amino-acids, 
glycine, iron, a plasma filtrate, 
glucose and phosphate, addition of 
vitamin B^g causes a significant 
increase in haemoglobin synthesis 
whereas folic acid is ineffective 
in the absence of vitamin B^g. CF 
alone produces an effect comparable 
to that of vitamin Bi 2 and folic 
acid together. Inclusion of vitamin 
Bj 2 in a medium containing CF 
does not improve upon the activity 
of the latter, suggesting that the 
effect of vitamin B^g through 
increased CF synthesis. 

Preparation of a balanced 
stock diet for laboratory animals 
(rats and mice), by Dhar, D. C., 
y. sci. mdiistr. Res., 1959, 18C 
(12), 250. — ^A stock ration in pallet 


form has been made out of 
indigenous materials like sesame 
seed cake, Bengal gram and yeast 
for the feeding of experimental 
animals like rats and mice. The 
diet keeps well and supplies all 
the essential requirements of 
vitamins, minerals and amino acids. 
The growth, reproduction and 
lactation capacity of the rats reared 
on this diet compare well with 
those of rats kept on normal 
stock ration. 

DAIRY 

The effect of temperature 
on the creaming of buffalo 
milk, by El-Hagaravy, L S. and 
Rakshy, S.E.S.E., Indian J. Dairy 
Sci., 1959, 12, 117. — The creaming 
behaviour of both cow and buffalo 
milk at different temperatures was 
investigated. Creaming in cow 
milk reached its maximum at 40°F 
and its lowest at 100°F. There 
was no big difference in the cream- 
ing tendency at 77°F and at 100°F. 
On the contrary,' creaming in 
buffalo milk reached its maximum 
at 100°F and was lowest at 40°F. 

Chemical composition of 
chakka, by Ganguly, S., et al., 
Indian y. Dairy Sci., 1959, 12, 121. 
— Chakka is a high protein food 
obtained from dahi by draining off 
the whey. It is used in making 
several indigenous food prepara- 
tions. The method of preparation 
of chakka is simple and consists 
in leaving milk with sufficient 
quantity of starter overnight and 
in the morning the dahi is hung 
in a clean cloth for about 6 hours 
so that all the whey is drained out. 
It is commonly found that fat is 
removed from the milk before 
making chakka and as such it is 
necessary to know the chemicay 
composition of chakka and also lay 
down some chemical standards for 
the product. The authors have 
analysed 52 samples of chakka 
prepared in the laboratory. The 
average percentage composition is 
reported as follows : moisture,59.58 ; 
fat, 22.4; ash, 1.03; total nitrogen, 
1.62; total protein, 10.3; andacidity 
as lactic acid, 2,32. The maximum 
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and minimum values have also been 
reported. 

K.L.R. 

Tocopherol content of Indian 
butter and its use in detecting 
adulteration of butter-fat, by 
Nazir, D. J. and Magar, N. G. 
Indian J. Dairy Sci.^ 1959, 12 
125 . — A few samples of Indian 
butter-fat were examined for 
their tocopherol content by the 
saponification method of Dunford. 
A comparison of the results 
obtained by the Emmerie-Engel 
and the PMA methods showed that 
the former gave slightly higher 
values. Fifty three samples of 
butter and 81 samples of butter- 
fat were examined and the average 
tocopherol content was 3.1 and 2.9 
mg./lOOg. for butter and butter-fat 
respectively. 

Ten samples of butter-fat, adul- 
terated at three different levels, 
viz., 5 per cent, 10 and 15 per cent, 
with various adulterants with widely 
differing tocopherol values were 
examined for their tocopherol 
content. Adulteration at a level of 
10 per cent and above could be 
detected in all the cases attempted 
here, while many of the adulterants 
could be detected at a level as low 
as 5 per cent. However, the method 
is useful only if the oils used for 
adulteration are rich sources of 
tocopherol. 

Co-vitamin studies. Part IV. 
Stability of tocopherol, carotene 
and vitamin A in gbee during 
storage, by Narayanan, K. M. 
and Anantakrishnan, C. P., 
Indian J. Dairy Sci., 1959, 12, 
133. — During the storage of ghee 
the stability of tocopherol and 
vitamin A in cow and buffalo 
ghee depended upon the method of 
preparation. Vitamin’s were found 
to be relatively less stable in desi 
ghee than in cream or creamery 
ghee during storage. 

During the storage period, the 
extent of destruction of vitamin A 
in cow ghee prepared by cream and 
creamery methods was slightly less 
than that of buffalo ghee prepared 
by similar methods. This dif- 
ference in the stability of vitamin A 
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was not apparent in desi ghee from 
cows and buffaloes. 

The loss of tocopherol at diffe- 
rent stages of storage was practically 
the same in both cow and buffalo 
ghee prepared by direct cream 
heating method. 

Peroxide development at various 
stages was more in buffalo cream 
ghee than in cow cream ghee. 
However, such difference was not 
noticed in cow and buffalo ghee 
prepared by desi method. 

FRUIT AND VEGETABLE 
PRODUCTS 

Bioflavonoids from Indian 
vegetables and fruits, by Ganju, 
K. and Puri, B., Indian J. med. 
Res., 1959, 47 (5), 563.— A 

systematic survey for the presence 
of bioflavonoids by the method 
of filterpaper chromatography 
(horizontal migration) and their 
characteristic colour reactions has 
revealed their presence in large 
number of vegetables and fruits. 
Quercitrin (quercetin glycoside) has 
been isolated from the eight leafy 
vegetables in the form of its 
quercetin content (about 500 parts 
per million). The vegetables from 
which quercetin was isolated also 
indicated the presence of vitamin K, 
i.e., about 200-250 parts per million. 

MICROBIOLOGY 

Studies on heat resistance of 
Bacillus subtilis spores: Part I. 
Effect of different chemicals, 
by Bose, A. N. and Roy, A. K., 
J. sci. industr. Res., 1959, 18 C 
(12), 248. — The heat resistance at 
110° C in solutions of different 
concentrations of sodium chloride, 
calcium chloride, sucrose, glucose, 
acetic acid, propionic acid and 
butyric acid, of the spores of a 
strain of B. subtilis, isolated from 
spoilt commercially canned 
vegetables has been determined. 
While lower concentrations of 
sodium chloride (1 per cent) 
have no effect or increase the heat 
resistance of the spores slightly, 
calcium chloride even at low concen- 


trations (0.01 per cent) causes 
marked lowering. The suscepti- 
bility of the spores to thermal 
destruction at 110 C° progressively 
increases with increase in sucrose 
concentration from 15 to 55 per 
cent, but only at about 55 per cent 
sucrose concentration the rate of 
destruction of the spores is markedly 
higher than that in distilled water. 
The effectiveness of water-soluble 
fatty acids in lowering the heat 
resistance of the spores increases 
rapidly with rise in the molecular 
weight of the acid. 

OILS AND FATS 

Chemical examination of the 
oil from the seeds of citrus 
micro carpa., by Agrawal, S. R., 
Agrawal, R. P. and Gupta, G. N., 
J. & Proc. List. Cheni., 1959,. 
31 (5), 207 . — Citrus microcarp a 

Bunge, known as Chinese orange 
is grown in North India for its 
edible fruit. Each fruit contains 
5-10 seeds having a fixed oil. 
Extraction of the seeds with ether 
yielded a light pale greenish yellow, 
pleasant smelling oil to the extent 
of 25.8%. The characteristics of 
the oil are given. The fatty acid 
composition of this non-drying 
edible oil as determined by the 
urea adduct method and confirmed 
by ultra-violet absorption spectra 
is as follows: palmitic, 15.4; stearic, 
22.6; oleic, 33.9; and linoleic 
acid, 28.2 percent. 

K.L.R. 

SPICES 

Further studies on the legal 
standards of greater cardamom 
(Bara illacyhi), by Mitra, S. N., 
Sengupta, P. N. and Bose, P. K., J. 
& Proc. Inst. Cheni., 1959, 31 (5), 
232. — The present legal limits for 
total and acid-insoluble ash are 8.0 
(maximum) and 3.0 (maximum) 
per cent respectively. The values 
seem to be on the liberal side. The 
AA have analysed ten samples 
of whole bar a illaychi with the 
skin and 19 samples of the seeds 
without the skin for loss in weight 
at 100°C, total and acid insoluble 
ash and volatile oil contents with 
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a view to verifying the correct- 
ness of the present standards. The 
maximum, minimum and average 
values obtained are given. The 
results indicate conclusively that 


ANALYTICAL 

A gas chromatographic 
method for determining gases 
in the headspace of cans and 
flexible packages, by Stahl, W. H 
et alj Food TecImoL, 1960, 14 (4), 
14. — Utilizing inert gases for the 
prevention of quality deterioration 
in packaged foods has been prac- 
ticed successfully for many years. 
Although it is generally agreed that 
the determination of the concen- 
tration of these gases is of extreme 
importance, no practical methods 
are available which encompass the 
wide range of packages encountered. 
As is commonly known, the orsat 
method, generally used throughout 
the food industry, requires a large 
volume of sample, is time- 
consuming, and, when reduced to a 
micro scale, becomes extremely 
complicated. Commercial oxygen 
analysers require smaller sample 
volumes, but are limited to the 
analysis of oxygen. Gas chromato- 
graphic methods, however, require 
less than 1 ml. of gas for satis- 
factory analysis, are extremely 
rapid, and quite versatile. The 
procedure used successfully for 
several months by the authors of 
this article employs a simple sampl- 
ing method which can be adapted 
to any container, followed by gas 
chromatographic analysis. The 
method allows analysis on not 
more than 0.5 ml. of gas, requires 

7 minutes per determination, can 
be run by a technician, and is 
sufficiently accurate for the purpose 
intended. 

Determination of amylose in 
starch, by Carroll, B. and Cheung, 
H. C., agric. Fd. Chem.^ 1960, 

8 (1), 76. — Congo red is used 
colorimetrically for the deter- 
mination of amylose in starch. 
Adsorption of the dye is independent 
of the chain length of the poly- 


the total and acid-insoluble ash 
contents are far less than the 
prescribed standards which are on 
the high side. The present standard 
for volatile oil (not less than 1.0 per 

PART III (Foreign) 

saccharide over a wide range. The 
extinction coefficient of the adsorbed 
dye is the same for both amylose 
and dextrin. The results are dis- 
cussed and compared with- those 
obtained from the usual iodine 
sorption and colorimetric methods. 

BIOCHEMISTRY AND 
NUTRITION 

Comparison of the amino- 
acid composition of the protein 
in flour and endosperm from 
different types of wheat, with 
particular reference to variation 
in lysine content, by McDermott, 
E. E. and Pace, J., J. Sci. Fd. Agric., 
1960, 11 (2), 109.— The amino- 
acid composition of the protein, of 
two flours, one milled from Manitoba 
wheat and the other from Hybrid 
46, differing markedly in protein 
content and baking characteristics, 
was determined. The protein in 
both flours was generally similar 
in composition but there were 
small differences between the two 
in the content of lysine and arginine. 
This observation was extended by 
determining the lysine content of 
six flours, from different varieties 
of wheat, which had protein con- 
tents ranging from approximately 
6.7 per cent to 14.0 per cent. It 
was found that as the protein con- 
tent of the flours increased the 
lysine content of the protein 
decreased. 

The same immerse relationship, 
between the content of protein 
and the amount of lysine in the 
protein, was observed in samples 
of endosperm obtained by micro- 
dissection from wheats of different 
protein content. It was also 
found when samples of endosperm 
with a vitreous character were 
compared with those of mealy 
type, from grains of the sample 


cent) seems to be in order. The 
results obtained will be useful 
when reviewing the specifications 
for this spices. 

K.L.R. 


of the same variety of wheat. 
Vitreous endosperm had a higher 
protein content than mealy endos- 
perm but the lysine content of 
the protein was lower. 

Effect of cooking rice with 
different volumes of water 
on the loss of nutrients and on 
digestibility of rice in vitro, by 
Malakar, M. C. and Banerjee, S. N., 
Food Res., 1959, 24 (6), 751.— The 
average losses of nutrients during 
washing of five pure strains of 
rice prior to cooking have been 
found to be about thiamine 5 per 
cent, riboflavin 17 per cent, niacin 9 
per cent, calcium 10 per cent, 
phosphorus 5 per cent, phytin 
phosphorus 4 per cent, iron 21 
per cent, available iron 25 per 
cent, and nitrogen 2.3 per cent. 
The average losses (over, the loss 
during washing) of these nutrients 
in gruel of rice cooked with six 
volumes of water are: thiamine 
28%, riboflavin 27 %, niacin 30 %, 
calcium 17 %, phosphorus 17 %, 
phytin phosphorus 11 %, iron 18 %, 
available iron 20%, and nitrogen 
5%. These losses increase when 
the rice is cooked with 8 volumes 
of water and are 35 %, 34 %, 39 %, 
25%, 20%, 18%, 24%, and 8% 
respectively. The retention of the 
nutrients in rice corresponds well 
with the values as calculated from 
loss of nutrients in the gruel. The 
loss of nutrients in rice cooked with 
just sufficient water is negligible. 
It was also observed that the rice 
cooked with more water was more 
digestible m vitro than the rice 
cooked with less water. The 
in vitro digestibility of rice cooked 
with just sufficient water was the 
least. 

COFFEE 

Effect of temperature during 
the roasting cycle on selected 
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components of different types extraction. In respect of time, 
of whole bean coffee, by extraction rates for soluble solids, 
Merritt, M. C. and Proctor, B. E., colour, and chlorogenic acid showed 
Food Res., 1959, 24 (6), 672. — The an increase over the 10 minute 
effect of temperature at specific period of study, the increase being 
temperatures during the roasting less pronounced after the first 
cycle on selected components of two minutes. Extraction rates of 
whole bean coffee types, namely, the components studied decreased 
total soluble solids, caffeine, tri- in the following order : trigonelline, 
gonelline, chlorogenic acid, and caffeine, soluble solids, chlorogenic 
tannin, has been investigated, acid, tannin and colour. Time had 
Seven different types of coffee, no apparent effect on rate after the 
including Santos, Maracaibo- first five minutes for trigonelline 
Cuban, Medellin-Armenia, Post- at temperatures of 140°F.-200°F. 
Crop Colombian, Old- Crop Carbohydrates of the coffee 
Bucaramanga, Peruvian, and bean, by Wolfrom M. L., et al, 
Central American, were analysed, agric. Fd. Chem., 1960, 8 (1), 58. 
and the per cent retention for each —The carbohydrates of green and 
component noted. Total soluble roasted Santos coffee were identified 
solids decreased gradually . until and measured. The soluble sugars 
375°F. was reached, and then of green coffee were sucrose, glucose 
increased with temperature to the and fructose. The holocellulose 
end of the roasting cycle. Caffeine fractions of green and roasted coffee 
increased directly with temperature, were isolated. The 10 per cent 
the increase being gradual for potassium hydroxide-insoluble 
Post-Crop Colombian, Old-Crop holocellulose of green coffee was 
Bucaramanga, and Peruvian coffee, hydrolyzed by a new method 
For Maracaibo-Cuban and employing anhydrous sulfuric 
Medellin-Armenia coffee, the acid. It contained the following 
change with temperature was ratio of sugars: L-arabinose, 1; 
immediate, followed by a gradual D-galactose, 2; D-glucose, 2; 
increase to the end of the roasting D-mannose, 6. Little, if any lignin, 
cycle. Trigonelline decreased, with cellulose, or pectin was found. The 
temperature. For Post- Crop holocellulose was partially solubi- 
Colombian and Old-Crop Bucara- Hzed on roasting. The arabinose 
manga coffee, this component was easily acid-hydrolyzable. Other 
remained^ fairly constant, ^ except coffee constituents identified and 
for an initial drop, until after estimated were caffeine, trigonelline, 
350‘"F. was reached. Chlorogenic caffeic acid, chlorogenic acid, hso- 
acid and tannin decreased fairly chlorogenic’ acid, and 10 amino 
rapidly with temperature through- acids. The free amino acid disap- 
out the roasting cycle. peared on roasting. A method was 

Extraction rates for selected developed for locating caffeine on 
components in coffee brew, by ehromatograms. 

Merritt, M. C. and Proctor, B. E., 

FoodRe$., 1959, 24 (6), 735.— The FLAVOUR 

effect of time and temperature Flavour compounds from 
on extraction rates for soluble commercial evaporated milk, 
solids, colour, caffeine, trigonelline, by Dutra, R. C., et al., Food Res., 
chlorogenic acid, and tannin, in 1959, 24 (6), 688. — ^Evaporated milk 
coffee brew has been investigated, was steam- distilled in an assembly 
Brew extracts were prepared for which minimizes additional heat 
intervals of 0.5, 1, 2, 5, and 10 damage, and the distillate, which 
minutes, and for temperatures of possessed the - typical fiavour and 
200°F., 180°F., 160°F., 140°F., odor of evaporated milk, was 
120°F., and 100°F. Extraction concentrated and extracted with 
rates for each component increased ethyl chloride. Infrared, studies 
with increasing temperature of indicated that the' material ex- 
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tracted was a mixture of carbonyls. 
The 2,4-dinitrophenylhydrazone 
mixture was resolved into three 
fractions by column chromatography 
using two different procedures. 
They were identified as acetalde- 
dyde, 2-pentanone and 2-hep- 
tanone, and the identification con- 
firmed by paper chromatography. 
Results of tracer studies showed 
that acetaldehyde is derived both 
from lactose breakdown and deami- 
nation and decarboxylation of 
alanine. Lactose was also found to 
be the precursor of another 
carbonyl fraction which could 
not be completely characterized. 
Hydrogen sulphide was evolved 
during the steam distillation, but 
there was no evidence of 
mercaptans. 

FRUIT AND VEGETABLE 
PRODUCTS 

Anthocyanase activity and 
its possible relation to "scald 
in sour cherries, by Wagenlmecht, 
et al., Food TechioL, 1960, 14 (1), 
47. — Scald of sour cherries has 
been shown to be caused by a 
combination of bruising and time- 
temperatur'e effects related to 
picking, transportation, and other 
pre-processing conditions. This 
phenomenon is characterized by 
'a migration of the red anthocyanin 
pigment from the skin into the 
flesh of the fruit, followed in turn 
by the loss of the pigment and the 
appearance of a brown discolour- 
ation. This report is concerned 
with an enzyme system in sour 
cherries capable of causing the 
destruction of anthocyanins and 
a consideration of some of its 
properties. The anthocyanase 
activity of several varieties of sweet 
cherries and of several types of 
berries was determined at various 
stages of maturity. Anthocyanase 
is believed to participate in the 
early stages of scald in red sour 
cherries through destruction of 
anthocyanin pigments. Sour 
cherry . anthocyanase was prepared 
from homogenates of fresh fruit 
and partially purified from press 
juice by ammonium sulfate pre- 
cipitation. The enzyme has 
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limited solubility in water and 
exhibits maximum activity at pH 
5.7 to 6.0. The enzymatic acti- 
vity of a homogenate of fresh 
cherries was nearly doubled by 
the addition of catechol. Puri- 
fied enzyme preparations were 
nearly inactive unless catechol was 
added. The optimum concen- 
tration of catechol was 0.01 M. The 
anthocyanase of sour cherries re- 
quires the participation of oxygen for 
activity and was inhibited by 
thiourea. Sour cherry anthocyanase 
is quite similar in its properties to 
Coleus cyanin oxidase, and is 
dissimilar to fungal anthocyanase. 
The presence of anthocyanase 
has also been demonstrated in 
sweet cherries, black raspberries, 
blackberries and blueberries. The 
amount of enzyme activity in 
these fruits at several stages of 
maturity has been studied. 

Pink discolouration in canned 
Bartlett pears, by Luh, B. S., 
Leonard, S. J. and Patel, D. S., 
Food TecJmoL, 1960, 14 (1), 

53. — In this article the effects of 
growing area, soil types, and 
processing conditions on pink colour 
development in canned Bartlett 
pears are reported. A method for 
quantitively determining the pink 
colour precursor is presented. The 
pink pigment in the canned product 
was investigated by chromato- 
graphic methods. Growing 
ai'ea and soil types were found to 
be related to this problem. Pears 
from certain growing areas had 
low pH, high acidity, and high 
tannin content. These pears were 
found to develop pink colour after 
canning, especially when excessive 
heating and delayed cooling 
processes were used. The pink 
pigment in canned pears was shown 
to be identical in Rf value to that 
of cyanidin. 

Lye-pressure steam peeling 
of potatoes and other products, 

by Adams, H. W., et al.. Food 
Technol.j 1960, 14(1), 1. — Whether 
a mechanical lye peeler or a steam 
peeler is used, each has its limi- 
tations. However, a comparatively 
new method, pre-coating products 


with hot caustic solution, and then 
subjecting them to atmospheric 
steam under pressure, has been 
shown to offer greater flexibility 
than other techniques, and better 
process control. This paper 
presents the advantages of such 
a system — comparing its labour 
saving, yield, and flexibility of 
application against the same factors 
when steam or lye alone is used. 
Since processors are becoming 
more and more cognizant of the 
costs of operation and yield, the 
concepts introduced here should 
be of much interest. Also studied 
were the holding times in lye and 
steam in order to determine peel- 
loss and peeling efficiency. Corre- 
lation of surface area to peel loss 
was studied, using Idaho potatoes. 
As surface areas increase, peel loss 
is decreased. Five per cent lye 
followed by 45 seconds at 75 p.s.i.g. 
steam resulted in good peeling, 
the peel loss being 14.6 per cent. 
Addition of a wetting agent to 5 
per cent lye, followed by steam 
produced good results with high 
yield. Cost analyses on three peel- 
ing methods indicated lye plus steam 
is the most economical method of 
peeling. 

Studies on the retention of 
ascorbic acid during blanching 
of some Indian vegetables, by 
Malakar, M. C. and Banerjee, S. N., 
Food Res,, 1959, 24 (6), 749.— As- 
corbic acid is lost to a considerable 
extent during blanching of veget- 
ables before canning. Different 
methods have been suggested to 
minimise this loss. In this paper, 
the effect of blanching of Indian 
vegetables in different media on 
the retention of ascorbic acid has 
been reported. Eight different vege- 
tables, vi^., patol, cabbage, bitter 
gourd, kankrol, barhati, French 
beans, cluster beans and potato have 
been used in the study. Their 
initial ascorbic acid content was 
determined. The vegetables were 
then blanched for 4 minutes at 82 
°C in the following media: (1) water 
(2) 0.11 per cent sodium sulphite 
solution, (3) water after dipping the 
vegetables in 0.5 per cent sodium 


sulphite solution for i minute at 
R.T. (4) water after dipping the 
vegetables in a mixture of 0.075 per 
cent sodium sulphite and 5 per cent 
brine solution for Iv minutes at 
R.T. and (5) lactic acid solution of 
pH 3.5. After blanching, the 
vegetables were strained, cooled and 
analysed for ascorbic acid. The 
results show that blanching in acid 
solution helps in maximum retention 
(70-96 per cent) of ascorbic acid. 
The next best method was blanch- 
ing in 0.11 per cent sodium solution. 
Dipping in sulphite solution with 
or without sodium chloride and then 
blanching in water had some benefi- 
cial effect. It was found, however, 
that the culinary qualities deteriora- 
ted in samples blanched in acid 
medium while blanching in sulphite 
solution produced a slight improve- 
ment. The other treatments had 
little effect on culinary qualities. 
Blanching the vegetables in sulphite 
solution thus appears to be the 
best from the point of view of 
retention of ascorbic acid and better 
culinary quality. 

K.L.R. 

Reddening of white onion 
tissue, by Joslyn, M. A. and 
Peterson, R. G., J. agric. Fd, Chem,,. 
1960, 8 (1), 72. — -Factors affecting 
the formation of the water-soluble, 
red nitrogenous pigment in acidified 
white onion puree were investigated. 
The presence and absence in onions 
of several compounds are reported. 
Added acetic acid was not necessary 
for pigment formation, and its great 
enhancing effect was traced to the 
1 to 3 p.p.m. of formaldehyde which 
occurs in reagent glacial acetic acid 
as an impurity. Other similar 
compounds such as diacetyl, ace- 
toin, and glycolonitrile can replace 
formaldehyde in the reddening 
reaction, and studies were made in 
an effort to identify the natural 
occurring carbonyl compound. A 
type-reaction mechanism for the 
pigment formation is postulated 
and discussed. 

INSECTICIDES 

Mechanisms of insect resist- 
nace to the chlorohydro carbon, 
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by Bradbury, F. R. and Standen, H. , 
J. ScL Fd. Agric., 1960, 11 (2), 92. 

- — -A review is made of the mechani- 
sm of the resistance of houseflies 
(chiefly) to BHC and DDT, 
especially as regards apparent con- 
tradictions in existing knowledge. 
Points discussed include differences 
between susceptible and resistant 
houseflies as regards penetration 
and metabolism of the insecticide. 

MALTING 

Factorial laboratory malting, 
by Bishop, L. R. and Spaul, M. D., 
J. Inst. Brew., 1959, 65 (6), 504.— 
Simple and inexpensive apparatus 
is described together with a proce- 
dure which makes it possible for 
the ordinary malting laboratory to 
test and find within a fortnight the 
best of a wide range of malting 
treatments for any sample of barley, 
so that large-scale malting can be 
carried out without delay or loss. 
The essence of the method is the 
use of the TactpriaF or ‘latin square' 
method by which all combinations 
of a wide range of malting condi- 
tions are tested at the same time and 
with the minimum of labour. 

GENERAL 

The stabilizing of tin-plate 
surfaces, by Neish, R. A. and 
Donelson, J. G., Food TechnoL, 
1960, 14 (1), 37.— The oxide film 
normally present on tin, although 
protective to some degree, readily 
grows to such an extent that dis- 
colouration of the surface is easily 
discernible. This oxidation and 
the accompanying discolouration, 
commonly called ‘yellow-stain’, can 
occur during storage in warehouses 
under humid conditions or during 
the baking operation that follows 
lacquering or enameling. How- 
ever, it is not only the change in the 
appearance of the tin plate that 
is objectionable; the oxide film 
formed during warehouse storage 
can prevent the proper adherence 
of some lacquers and lithographing 
inks to the tin surface, and can 


cause difficulty during modern, 
high-speed soldering operations 
in the manufacture of cans. Treat- 
ments to minimize baking dis- 
colouration and warehouse deter- 
ioration of tin-plate surfaces were 
investigated. Several reagents 
were found to be effective for this 
purpose. Of these, sodium dich- 
romate was the most practical for 
commercial use. However, the 
protection obtained is limited if 
the normal air-formed oxide lies 
beneath the protective film. This 
is best accomplished by cathodic 
reduction in the passivating doluy- 
ion followed by chemical or electro- 
chemical oxidation in the presence 
of the passivating agent. Protec- 
tive films formed on tin-plate by 
either of these methods, though 
invisible and very small in thickness, 
provide an effective barrier between 
metal and oxygen. Films formed 
by the electrochemical reduction 
and reoxidation method, however, 
are more stable, more resistant to 
sulfide staining, and more resistant 
to attack by dilute reagents. On 
the other hand, films formed by this 
method are not entirely satisfactory 
with a few lacquers used by the can 
industry. Although research is 
continuing in an attempt to produce 
protective films that are satisfactory 
with all tin-plate lacquers, it' is 
hoped that new lacquers may be 
developed that will permit utiliza- 
tion of the protective films most 
resistant to oxidation. 

Pregelatinized starches for 
the food processor, by Waldt., 
L. M., Food TechfioL, 1960, 14 (1), 
50.— A pregelatinized starch is 
produced by cooking and drying 
the starch dispersion on heated 
rolls or drums. This process in- 
volves feeding a starch slurry 
(after completion of processing, 
refining, and blending with other 
starches, sugars, etc.) on the outer 
surface of a steam-heated revolving 
drum. The rate of rotation of the 
drum is set .so that the material is 


dried and scraped off by a doctor 
blade when the drum reaches a 
certain position. The operation 
can be performed on single or double 
drums, with the latter providing 
greater capacity. This pre-cooking 
process swells the starch granules 
and thus conditions them to thicken 
and gelatinize in cold liquids, with- 
out need for subsequent heating. 
Thus, the starch manufacturer is 
doing the actual starch cooking 
operation in his own plant. By this 
method, gelatinization time, gel 
texture, stability and composition 
can be engineered into the starch 
according to the requirements of 
the food manufacturer’s equipment 
and the food product involved. 
Product uniformity from item to 
item and batch to batch is assured 
and the user is relieved of the 
costly cook-up and gelatinization 
control operations necessary with 
ordinary starches. Unfortunately, 
there is a dearth of literature 
(except for patent claims) on 
pregelatinized starch use and appli- 
cation. This paper outlines some 
of the advances made in the starch 
technology field in recent years and 
provides suggestions on how a food 
processor can take advantage of the 
properties of precooked starches 
through proper examination, con- 
trol, and intelligent application. 

Interaction on starch with 
sucrose stearates and other 
antistaling agents, by Bourne, 
E. J., et al., J. Sci. Fd. Agric., 
1960, 11 (2), 101. — The reaction 
of sucrose monostearate (SMS) 
with starches arid starch frac- 
tions is similar to that of various 
substances with ‘antistaling’ activity 
with starch. SMS forms an in- 
soluble complex with starches and 
competitively inhibits the reaction 
of iodine with amylose. Wheat 
starch granules adsorb SMS and it 
is suggested that the formation of an 
insoluble complex on the surface of 
the granules inay play a part in the 
‘antistaling’ activity of SMS. 
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SOME EFFECTS OF WETTING OF RICE GRAINS IN WATER 

A. Appearance and formation ot cracks in raw rice at 1, 4, 7 and 12 minutes respectively after soaking. 

B. Development of cracks in parboiled rice after soaking for 15, 25, 30 and 35 minutes respectively. 

C. Changes in opacity of rice indicating the mode oi penetration of water during wetting in a typical rice grain, 
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1. SOME ASPECTS OF FOOD TECHNOLOGY IN INDIA {published in August J959), 

pp. 160, (Editors— H. A. B. Parpia, R. C. Bhutiani, K. L. Radhakrishnan , A. N. Sankaran 
and B. V. Subbarayappa) 

This is a publication specially brought out on the occasion of the F.A.O. Regional 
Seminar on Food Technology for Asia and the Far East held in Mysore from Augi^st 1-8, • 

It is a collection of 26 review articles, which cover exhaustively the research work done in In la 
on some of the important aspects of Food Science and Technology, particularly those dealing 
with rice and rice substitutes; fruit and vegetable products; dehydration of foods, storage, 
packaging and transport of perishables; infant, invalid and protein-rich foods ; beverages, spices 
and condiments ; etc. The book represents under one cover the important lines of work an 
progress made in India in the field of Food Technology. 

Price; (Bound) Rs. 10.00 {postage extra)', £.1.5.0; §4.00. 

(Ordinary) Rs. 5.00 ( ,, ); £.0.12.0; §2.00. 

2. FRUIT AND VEGETABLE PRESERVATION INDUSTRY IN INDIA (published 

in May 1956) pp. xiv + 485. (Compiled and edited by R. C. Bhutiani). 

This publication is packed with up-to-date technical and statistical data on several aspens 
of the Fruit and Vegetable Preservation Industry spread over 65 papers read and presented y 
scientists, technologists, industrialists (manufacturers of food products, machinery, additives, 
containers and packaging) as well as importers and exporters. Some papers also 
adequately the various stages of development of the Industry in the country- and the handicaps 
with which it is faced today. The inclusion of the discussions which followed each of the pap^s 
read, has added to the usefulness of the book. It also contains the Recommendations of t e 
Symposium submitted to the Planning Commission for consideration in respect of schemes to e 
included in the Second Five-Year Plan. 

Price : Indian, Rs. 6.00 {postage extra) ; Foreign, 15 shillings; § 2.50 

3. TECHNICAL AID TO FOOD mDUSTKlES {published in July 1954), pp. + 

(Edited and Compiled by G. T. Kale, R. C. Bhutiani, N. V. R. Iyengar, V. Balu and 

.-A. N. Sankaran) 

This publication, contains the views and suggestions of prominent scientists, leading 
industrialists and food technologists, and Government officials on the nature of technical ai 
needed by different food industries in the country. Up-to-date technical and statistical 
provided and an appendix embodying the conclusions of the Symposium as well as a comprehensive 
index are given. 

Price: Indian, Rs. 5.00 {postage extra) ; Foreign, 10 shillings ; § 1.75 

4. FOOD AND POPULATION AND DEVELOPMENT OF FOOD INDUSTRIES 

IN INDIA {published in July 1952) 

This book brings together the views and suggestions of leading thinkers, industrialists, 
scientists, demographers and other experts on the two topics. ^ Packed with up-to-date technical 
and statistical data on several food industries such as fruit preservation, biscuit, chocolate, 
confectionery, glucose, flour-milling, food yeast, vanaspati, edible oils, fish processing, food 
machinery’ and the refrigerated preservation of perishable foods, this ^ authoritative document 
brings into relief the handicaps and potentialities of these Industries in India. ^ An appendix 
embodying the recommendations of a Committee of Experts, and a comprehensive index enhance 
the usefulness of the book. 

Price: Indian, Rs. 5.50 {postage extra)'. Foreign, 10 shillings; § 1.75 
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STUDIES ON THE INSECT RESISTANCE OF PACIO^GING -])^TERISE^=^. t '' 


CELLULOSE AND POLYETHYLENE FILMS 




By V. R. Sreenathan, N. V. R. Iyengar, K. S. Narasimhan and S. K. Majumder 

{Central Food Technological Research Institute, Mysore) 


Packaging of food products has undergone 
much change during recent years. ^Transparent 
flexible packaging materials are largely coming 
into use because in such containers food keeps 
fresh, clean and remains uncontaminated from 
foreign matters even during handling. In the 
food industry, cellulose films and polyethylene 
are increasingly coming into use due to certain 
advantages that these packaging materials possess 
such as transparency, toughness, lightness^ flexi- 
bility, low permeability to moisture, odour and 
gas, heat sealability, and above all the 'sales 
appeal’ that they offer to packaged goods. They 
have partially replaced the rigid containers such 
as the cans and glass bottles. 

Packaging materials besides having the above 
desirable properties should also afford a reasonable 
protection against insect penetration. However, 
it has been noticed that some of the commonly 
used packaging materials are not insect-proof. 
Cellulose and polyethylene films are frequently 


FOOD SCrENCE JUNE I960 

CONTENTS 

Research Section page 

Studies on the insect resistance of packaging 
materials — cellulose and polyethylene films . 199 

Effect of preharvest foliar sprays of maleic hydra- 
zide on the cold storage behaviour of onions 
and garlic 203 

Review Section 

Chemical composition and nutritive value of 
jowar (Kaffir corn — Sorghum vulgare) and 


jowar diets . . .... 


. 205 

Technical Seminars 

. 

. 211 

Information and Advice 


. 215 

Notes and News 

. 

. 217 

Information from Foreign Journals 


. 221 

Food Abstracts ..... 

. 

. 226 


being used as packaging materials in India and 
information on the insect resistance of these 
films under the tropical conditions is lacking. 

In India a variety of processed foods, confec- 
tionery products, dry fruits and dehydrated plant 
and animal products are being packaged in- 
creasingly in polyethylene and cellulose film 
packages. A random survey of the infested 
packed food articles revealed that Tribolkmi 
castaneiim (Plub), Sitophilus oryzae (L.), Rhizo- 
pertha dominica (F) and Oryzaephilus surmamensis 
(Linne) constituted the majority of the beetle 
population. It was considered, therefore, necess- 
ary to study the relative insect resistance of 
various gauges of polyethylene and cellulose 
films to these four beetles. 

Experimental 

Packagmg films : Polyethylene films and cellu- 
lose films were obtained from the leading manu- 
facturers of these materials in India and the 
thickness was determined. While in the case of 
polyethylene film thickness in eight gauges were 
available, in the case of cellulose films one gauge 
was available. In the latter case both the plain, 
transparent and the moisture proof varieties were 
used for these studies. 

The following test films were used: 

Polyethylene: 100 Ga (0.001"), 150 Ga (0.0015"), 
200 Ga (0.002"), 250 Ga (0.0025"), 300 Ga (0.003"), 
400 Ga (0.004"), 500 Ga (0.005") and 600 Ga 
(0.006"). 

Cellnlose film: 300 Ga (0.00094")— P.T. and 300 
Ga (0.00094")— M.S.T. 

Test insects: 2-3 weeks old adults of the test 
insects — Sitophilus oryzae^ Rhizopertha dominicay 
Tribolium castaneiim and Oryzaephilus surinamen- 
sis were drawn from laboratory cultures. The 
adults having uniform size were selected as far 
as . possible. The test insects were kept under 
starvation for a period of 24 hours prior to 
releasing them on the test films and packages. 
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hisect penetration tests: The resistance to 
insect penetration of the test films were carried 
out in two series of tests. 

(i) In the first series of tests, petridishes of 
14.5 cm. diameter having 3 mm; thick ground 
rims were used. In the lower dish 5 g. of 
food mixture containing 30 per cent coarsely- 
ground wheat, 30 per cent wheat semolina and 
40 per cent wheat flour were placed. One 
hundred -test insects of one species were transferr- 
ed to the top petridish and was placed over a test 
packaging film on the lower dish. The test 
insects were confined on the test film held between 
the two dishes on their rims and securing with 
suitable U-spring type clamps. The arrange- 
ments for this test has been shown in Figure 1. 
There were three replicates for each insect species 
for every test film. The test dishes were incubat- 
ed at room conditions : 25-28°C, R.H. 50 per cent; 
room temperature and 25 per cent R. FI. ; 21.1''C 
and *70 per cent R.H. ; and 37.8° C with 95 per cent 
R.H. The test dishes carrying the test films 
were examined daily for insect penetration. The 


test was carried out for a period of three weeks 
during which period either the test insect chewed 
through the film and reached the food or even- 
tually died of starvation having failed to penetrate 
the film barrier. The results of the test are 
presented in Table I. 

(ii) In the second series of tests, the packaging 
films were made into bags of 15 cm. X 10 cm. 
size and filled with- the food mixture mentioned 
above. One hundred adults of the test species 
were released in each packet and the packet was 
heat sealed. Development of kinks and folds on 
the films was avoided during the preparation of 
the test bags. The test packets were placed in 
petridishes and the film surfaces were examined 
daily for insect penetration. The incubation of 
the bags were carried out at 25-28°C with R.FI. 
50 per cent, 21. 1°C and 70 per cent R.H. and 
37.8°C with 95 per cent R.H., for 12 weeks. 
Packages were considered to be penetrated only 
if the insect actually chewed through the film. If 
the insects obtained entry through a tear or 
defective seal the package was discarded. 


Table I. Studies on the insect resistance of cellulose and polyethylene films 
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Tests were repeated three times. The results 
are presented in Table I and the nature of 
the chewed film by the test insects is shown 
in Figure 2. 

Results and Discussion 

A number of factors such as the types of 
insect pests, the ecological conditions, properties 
of the packaging films as modified at different 
temperatures and humidities, defects in the 
materials with reference to the presence of 
rough surfaces, folds and pin holes which 
often occur during manufacture, regulate tlie 
degree of resistance or susceptibility to insect 
penetration during their use in practice.^ The 
films tested were carefully selected and subjected 
to meticulous handling to avoid these defects. 
The four species of test insects of common 
occurrence in packaged food articles, having 
biting and chewing mouth parts and capable of 
boring through hard surfaces such as grain were 
selected for the studies. In the present study 
the petridish-insect-penetration-test assembly 
was found to be more convenient than the ‘cup- 
test’ type used by earlier workers^*®'^ (Fig. 1). 
Under ' the conditions of the experiment the 
lower gauges of polyethylene films and the two 
grades of cellulose films tested were found to be 
susceptible to insect penetration. In general, 
the results of the two series of tests were similar. 
R, dominica adults penetrated through most of 
the test films. Polyethylene films of 500 and 600 
gauge offered resistance to penetration by all 
the test weevils. Cellulose films in contrast to 
polyethylene showed marked difference in their 
response to the relative humidity changes. At 
higher humidities the susceptibility to the 
penetration by weevils was considerably increased 
and was penetrated even by O. siirinainen^is 
adults, which normally acted as a very weak 
borer for the test films. This is probably due to 
the loss of toughness of cellulose films due to 
absorption of moisture at high humidities. The 
results obtained in these trials indicated that 
i?. was most destructive to polyethylene 


and cellulose films out of the four species tested 
for insect penetration. 

The studies on the insect penetration of 
cellulose and polyethylene have been extended to 
the larvae of the moths as at this life stage they 
are capable of boring through materials. Studies 
on the relative insect resistance of non-transparent 
and transparent laminates, aluminium foils, and I 
a variety of papers are in progress. i 

Summary | 

1. The insect resistance of polyethylene and 

cellulose films was tested by two methods using \ 

four species of insects, namely, Tribolium ' 

castaneum, Sitophilus oryzae, Rhizopertha ^ 

dominica and Oryzaephilus snrinamensis under I 

four different conditions of temperature and : 

humidity. ! 

2. An improved method to find out the insect ; 

resistance of packaging films has been described. ■ 

3. Cellulose films (both plain and moisture | 

proof) was readily penetrated by the species of 
insects tested. | 

4. The resistance of polyethylene film to insect i 

penetration varies directly with film thickness. ^ 

Polyethylene films of above 400 gauge are quite 
resistant to the four species of insects. 

5. Of the insects tested dominica 

is the most destructive and Oryzaephilus surina- 
mensis is the one least able to penetrate the films. 

6. The susceptibility of the films to insect i 

penetration at higher humidities was greater than 

at lower humidity. 
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EFFECT OF PREHARVEST FOLIAR SPRAYS OF MALEIC HYDRAZIDE ON THE 
COLD STORAGE BEHAVIOUR OF ONIONS AND GARLIC 


The use of maleic hydrazide (MH-40) as a 
growth depressant is being tried on an increasing 
scale. The m,ost obvious benefit obtained by the 
use of this chemical as a preharvest spray material 
is the inhibition of sprouting in stored onions. 
The dosages used by Am.erican workers^ were very 
much higher (upto 3000 p.p.m.). Mathur et al? 
reported that the inhibitory effect of a preharvest 
spray of maleic hydrazide on rooting and sprout- 
ing was m.ore pronounced at a higher temperature 
of storage than at a lower one. The concentration 
of the active ingredient in the spray solutions 
used by them varied between 200 and 600 p.p.m. 
The present investigation was undertaken to 
study the effects of higher concentrations (750 
to 1500 p.p.m.) on the cold storage behaviour of 
onions and garlic. 

Locally available varieties of onions (Mysore 
pink) and garlic were planted in the fields. The 
plots were marked out in such a way that the 
numher of plants per plot was between 40-50 
in the case of onions and between 90-100 in the 


case of garlic. Each such plot was sprayed with 
300 ml. solution of MEI-40 in concentration of 
750:, 1000 and 1500 p.p.m. (of active ingredient). 
The plots were randomized in respect of different 
treatments. There were two replications for 
each treatment along with two plots as control. 

The plants were sprayed six weeks before 
harvest of both the crops. Onions and garlic 
were lifted:, cleaned^ and were left at room tem- 
perature for curing for a week. Samples of 
equal size were then stored in a cold storage 
chamber mi aintained at32-35°F and R.H. of 80-90 
per cent. During the storage period, rooting and 
sprouting were observed periodically and res- 
piration measurements were done at specified 
intervals on single bulbs by the continuous cur- 
rent method:, the COg evolved being absorbed 
in O.IN. Ba(OH )2 which was subsequently back 
titrated against O.IN. HCl. The data obtained 
are given in Tables I-II and Figs. 1 and 2. 

It will be seen from the results presented here 
that higher dosages of MH-40 have not shown 
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Table I. Percentages of rooted (R) and sprouted {S) options treated with MH-40 and stored at 32-35° F. 

andR,H. 80-90% 



30 


60 


90 


120 


150 


180 



i R- 

S. 

i R- 

S. 

R. 

S. 

1 

s. 

1 R- 

s. 

1 R- 

s. 

1. No treatment 



100 

5 

100 

27 

100 

57 

1 100 

70 

100 

92 

2. MH-40 750 p.p.m. 

. . * 

! 

100 

7 

100 

9 

100 

20 

100 

32 

100 

64 

3. ,, 1000 p.p.m. 

• • < 


100 

5 

100 

8 

100 

28 

! 100 

44 

100 

64 

4. ,, 1500 p.p.m. 

... 

... 

100 

7 

100 

16 

100 

28 

100 

44 

100 

60 


Table II. Percentages of rooted {R) and sprouted {S) garlic treated zvith MH-40 
and stored at 32-35°F. and R.H. 80-90% 




30 

60 

90 

' 120 

150 

180 



j R. S. 

1 R. S. 

1 R. S. 

1 R. S. 

1 R. S. 

1 R. S. 

1. No treatment 1 




1 


55 

2. MH-.40 

750 p.p.m. 

There was no 

rooting or sp 

routing during 

5 months of 

storage 

45 

3. „ 

1000 p.p.m. 





41 

4. „ 

1500 p.p.m. 






40 


much depressant action on the respiration rate 
of onions and garlic stored at 32-35° F. In 
respect of rooting and spr outings however^ some 
differences were shown. In the case of garlic 
there was no rooting at all during the entire 
storage period while in the case of onions there 
was 100 per cent rooting within first two months 
of storage in all the lots. Thus, even the higher 
dosages of MH-40 used in these trials have shown 


mild stimulant effects similar to smaller dosages 
employed by Mathur et al} 


Division of Storage and 
Preservation, C.F.T.R.I., Mysore. 


W. B. Date 
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CHEMICAL COMPOSITION AND NUTRITIVE VALUE OF JOWAR 
(KAFFIR CORN— Sorghum vulgar e) AND JOWAR DIETS 

By P. P. Kurien, M. Narayana Rao, M. Swaminathan and V. Subrahmanyan 

{Central Food Technological Research Institute^ Mysore) 


Jowar (Kaffir corn — Sorghum vidgare) is widely 
cultivated in several countries — ^notably in Africa, 
China, India and the Americas. The area under 
jowar in India during 1957-58 has been estimated 
at 40 million acres and the annual production at 
about 8 million tons^. More than 80' per cent of 
the production is confined to the states of Bombay, 
Andhra, Mysore, Madras and Madhya Pradesh. 
Figures for the production of jowar in the various 
countries in the world^ and in different states in 
India^ are given in Tables I and II. 

Table I. World production of jozcar^ 1957 
(1000 metric tons) 


Europe 


40 

Hungary 

5, 


Yugoslavia ... 

30 


America 


14,560 

United States 

. 14,334 


El Salvador 

134* 


Honduras 

52* 


Argentina 

46 


Asia 


8,560 

India ... 

8,056 


Pakistan 

176 


Africa 


2,500 

Ethiopia 

43 


Sudan 

1,097 


Union of South Africa 

198 


Egyptian Provinces ... 

566 


Australia 


90 

Other countries 


50 

World total excluding 

U.S.S.R. 

25,800 


Figures for production during 1956. 


Jowar is generally grown as a dry (rain fed) 
crop though in certain areas it is also cultivated 
to a limited extent as an irrigated crop^. Under 


Table II. Annual production ofjozuar (7957-58) in 
different states in India 


State 

! Area under culti- 
1 vation (1000 acres) 

Production 
(1000 tons) 

Mysore 

6,359 

1,031 

Madras 

1,870 

484 

Bombay 

17,238 

3,276 

Andhra Pradesh 

6,180 

1,178 

Madhya Pradesh 

4,260 

1,168 

Uttar Pradesh ... 

2,104 

490 

Rajasthan 

2,591 

313 

Delhi 

29 

4 

Punjab 

748 

106 

Bihar 

5 

1 

Other States 

27 

5 

Total 

I 41,411 

8,056 


its cheapness and sustaining qualities. The grain 
is generally consumed after being ground into 
flour. The flour is usually consumed in the 
form of unleavened bread, dumpling or pancakes. 

Chemical composition of jowar 

Jowar varies in colour from red, dark brown to 
nearly white depending on the variety. The 
chemical composition of different varieties oi jowar 
has been studied by different groups of workers^'^. 
The results (Table III) have shown that there is 
a fairly wide variation in the chemical composi- 
tion due to variety. It is evident from the 
results that jowar is a richer source of protein 
than rice or ragi. It is also a fair source of some 
B-complex vitamins. 

Proteins: Sur et al} analysed different varieties 
of jowar for tlieir protein contents and reported 
values ranging from 9.7 to 10.3 per cent. The 
principal protein of jowar is a prolamine named 


rain fed conditions, the average yield of jozuar 
per acre ranges from 700-800 lb. while under 
irrigated conditions a higher yield of 1500- 
2500 lb. can be obtained. Jowar is consumed 
as a staple food by millions of people in several 
states in India. The working classes generally 
prefer jowar to softer grains like rice, because of 
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kafirin, which accounts for more than 50 per cent 
of the total proteins®. Dowel and MenuaF 
observed that all the proteins in jowar could be 
extracted with dilute alkali and can be precipitated 
by acetic acid. 

Amino acid composition of jowar proteins: The 
amino acid composition^f the proteins of jowar 
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Table III. Chemical composition of different varieties ofjozvar {SorgJuwi vulgare) 


Strain 

Moisture 

% 

Protein 
(NX 6.25) 

1 % 

Fat % 

1 

Ash% j 

1 Calcium 1 

1 (mg- %) 

Phospho- 

rus 

(mg, %) 

Iron 

(mg.'%) 

1 

Thiamine 

(mg.%) 

2 

10,4 

10.04 

2.8- 

1.87 

90.8 

204.0 

2.6 

0.30 

3 

12.3 

9.73 

3.05 

1.66 

55.2 

196.6 

2.3 

0.28 

0012 

12.9 

9.94 

2.90 

1.59 

66.5 

185,0 

2.5 

0.33 

0018 

13.0 

10.05 

2.89 

1.87 

51.4 

172.1 

2.0 

0.28 

0019 ... 1 

11.6 

10.06 

3.18 

1.57 

75.6 

164.4 

1.1 

0.28 

0051 

10.5 

10.29 

2.82 

1.81 

127.3 

167.1 

1.4 

0.32 

Local bazaar sample 

9.6 

9.80 

3.04 

1.62 

145.1 

345.4 

7.5 i 

0.35 


has been studied by several workers both by 
chemical and microbiological assay methods^’ 

The essential amino acid make-up of the proteins 
of a few varieties oi jowar is given in Table IV. 
These figures indicate that jowar proteins are 
good sources of all the essential amino acids 
except lysine and threonine. As in the case of 
corn^^ there is an imbalance between. leucine and 
isoleucine. 


Table IV. Amino acid composition of different 
varieties of jowar 

(Values expressed for 16.0 g. nitrogen) 



Market 

sample 

CO: 4 

CO: 5. 1 
1 

CO:7 

Arginine 

6.6 

5.6 

6.2 

7.0 

Histidine 

1.4 

1.5 

1.4 

1.8 

Isoleucine 

4.8 

6.0 

6.6 

7.0 

Leucine 

10.7 

13.2 . 

14.1 

14.4 

Lysine 

2.8' 

3.4 

3.9 

2.8 

Methionine 

1.7 

1.5 

1.6 

1.8 

Phenylalanine 

4.5 

5.0 

■ 5.4 

5.9 

Threonine 

3.9 

3.4 

3.6 

4.5 

Tryptophan 

1.2 

■ 1.2 

1.3 

1.03 

Valine 

6.2 

5.6 

6.1 

5.2 


Carbohydrates : Jowar contains 65-75 per cent 
of carbohydrates of which starch is the main 
constituent. Baird and Francis^^ reported that 


starch alone accounts for. ‘58.9 per cent of the 
grain. Kurien et al}^ reported similar values 
for the starch content oi jowar. The presence of 
pentosans and reducing and non-reducing sugars 
in jowar was reported by Baird and Francis^^. 

A variety of sorghum called sweet sorghum widely 
cultivated in U.S.A. was reported to contain , 
10-13 per cent of sucrose. Surjit Singh et al}"^ j 

reported that jowar starch unlike other cereal 'i 

starches contained more of amylopectin than j 
amylose. The starch present in waxy jowar ?| 
has been reported to consist mainly of amylopec- I 
tirf^. Sur et al}^ studied the m vitro digestibility 
of the raw and cooked starch from jowar by 
salivary amylase and found that the rate of 
digestion of jowar starch was similar to that of 
other cereal starches. 

Minerals: Baird and Francis^^ analysed differ- 
ent varieties oi jowar and reported figures ranging 
from 51-145 mg. per cent for the calcium content. i 
Sur et al} reported that the mineral content of | 

different varieties of jowar varied from 1.59- ' 

1.87 per cent. The phosphorus content of jowar i 
was of the same order as that of other cereals 
and ranged from 104 to 345 mg. per 100 g. in 
different samples. The iron content of jowar 
varied from 1-3 mg. per lOOg. Sundararajan^*^ 
and GirF^ reported that more than 75 per cent 
of the total phosphorus in jowar is present in the 
form of phytin phosphorus. The presence of 
other minerals like sulphur, m.agnesium, sodium 
and potassium in the ash from jowar has been ; 
reported by Baird and Francis^^. j 
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Vitamim: Baneijee et al}^ analysed seven 
varieties oijowar for thiamine content and repor- 
ted that the values varied from 1.5 — 2.6 Mg. per 
gram. Sur et < 2 /.^ reported values ranging from 
2.8 — 3.5 Mg per gram for the thiamine, content. 
Chitre et al}^ studied the thiamine, riboflavin and 
nicotinic acid contents of different strains of 
jowar. Their results showed that jowar is a fair 
source of the different B-complex vitamins. 
The above workers have also studied the effect 
of storage on the vitamin content of the grain 
and reported that there was no loss of thiamine 
and nicotinic acid m jowar during storage. There 
was, however, a slight increase in the riboflavin 
content of the grain during storage. 

Distribution of protein, calcium and phosphorus 
in the husk and endosperm of jowar 

Kurien et al?^ studied the distribution of 
protein, calcium and phosphorus inuithe husk and 
endosperm of jowar. The husk arid endosperm 
of jowar were separated by soaking the whole 
grain for 48 hours in water containing 0.05 per 
cent of metabisulphite, grinding and separating 
the husk on a 100 mesh sieve. The husk 
accounted for 10.8 per cent by weight of the 
grain. The germ was separated from the husk, 
by suspending it in water and adjusting the 
specific gravity when the germ comes to the 
top and is removed by a fine sieve. The protein, 
calcium and phosphorus contents of the husk 
arid endosperm of jowar are given in Table V. 
The results show that the husk contained 16.9 
per cent of the total protein, 20.4 per cent of 
the total calcium and 11.1 per cent of the total 
phosphorus of the whole grain. 


Digestibility and biological value of the protems^ 
of jowar 

The digestibility and biological value of the 
proteins oijowar have been studied by a large 
number of workers. Swaminathan^^ reported 
values of 83. per cent and 91 per cent for the biolo- 
gical value and digestibility . co -efficient of the 
proteins oi jowar when fed to adult rats at 5 per 
cent level. The same author studied the protein 
efficiency ratio oi jowar proteins at 5 per cent 
level of protein intake and reported a value of 
0.78 only^^ Phansalkar and . Ramachandran^.^ 
reported a value of 1.61 for the protein efficiency 
ratio of jowar proteins at 10 per cent level of 
protein intake. Sur et al?^ found a protein 
efficiency ratio of 1.2 at 8 per cent level of protein 
intake. Parching oi jowar has been reported to 
result in an increase in the biological value and 
digestibility of jowar proteins^®. The proteins 
oi certain pulses have been reported to supplement 
those of jowar to a significant extenff^. 

Availability of calcium and phosphorus in jowar 

T he calcium content of j owar is of the same order 
as those of wheat and bajra but much less'^than 
that oiragi (Eleiisme coracana). GirP and Sundara- 
rajaP® reported that about 80 per cent of phos- 
phorus in jowar is present as phytate phosphorus 
which is not readily available for animal and hu- 
man nutrition. GirP found , that about 84 per 
cent of calcium and 67 per cent of phosphorus 
in jowar was retained by rats. He also found that 
the availability of calcium and phosphorus from 
jowar was comparable to that of other millets like 
ragi {Eleiisine coracana) and hajra {Pennisetum 
typhoideum) when fed at the same level of calcium 
or phosphorus intake. Ranganathan®® reported 


Table V. Protein, calcium and phosphorus contents of the husk and endosperm of jowar 


Component 

Component as 
percentage of 
whole grain {%) 

Protein 

Calcium (mg.). 

Phosphorus (mg.) 

% 

as percentage 
of total 
protein 

j as percentage 
% ! of total ■ 

1 calcium | 

% , 

1 as percentage 
of total 

1 phosphorus 

Whole, grain 


7.7 


37 

... 

245 


Husk ... 

10.8 

12.03 

16.9 

69.9 

20.4 

252 

11.1 

Endosperm 

84.2 

5.27 

56.4 

16.1 

36.2 

84:5' 

; 29.1 

Dried solids from the supernatant 

3.2 

62.9 

26.1 

493.9 

42.7 

4495 

[ .58.7 
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that 70.4 per cent of the ingested calcium and 
55.5 per cent of the ingested phosphorus from 
jowar was retained by the albino rat. 

Effect of milling on the nutritive value of jowar 
- Narayana Rao et studied the effect of milling 
on the chemical composition and nutritive value 
of jozvar. Milling oi jowar resulted in a loss of 
20 per cent of protein, 50 per cent of minerals and 
33 per cent of thiamine in the whole grain. 
Both ad lib feeding and paired feeding experi- 
ments showed that a poor vegetarian diet based 
on unpolished jowar promoted a significantly 
higher grovd:h in rats than a similar diet based on 
polished jowar. Rats fed on unpolished jowar 
diet retained significantly larger amounts of 
nitrogen and phosphorus than those fed on polish- 
ed jowar diet. The. retention of calcium on 
polished and unpolished jowar diets were nearly 
.the same. 

Nutritive value of poor jowar diets 
The nutritive value of a poor vegetarian diet 
based . on jowar has been studied by several 
worKers by growth experiments on rats^^* . The 
results indicate that the growth promoting value 
■of a diet based onyozy( 2 r is higher than that of a 
similar diet based on rice; the average' weekly 
increase in body weight of rats ranging from 6-9 g. 
on jowar diet as compared to 4-6 g. on rice diet. 
Kurien et al}^ studied the effect of partial or 
complete replacement of rice by jowar in poor 
.vegetarian diets on the growth and composition 
of the liver and blood of rats. The results 
(Table VI) showed that substitution of rice in a 

Table VI. Effect of partial or complete replacement of 
rice by jowar in vegetarian diets on the groioth and 
haeinoglohin content of rats 
(Duration of experiment : 8 weeks) 


Percentage of rice 
and jowar in the diet 

Average weekly 
gain in body 
weight (g) ! 

Haemoglobin 

g/lOOcc. 

Rice ... 

, 78.5 

5.68 

14.79 

Rice ' 

Jowar ... 

' 58.9 1 
19.61 

6.62 

15-25 

Rice ... 

Jowar ... 

, 39.2? 
39.3) 

6.35 

15.14 

Jowar ... 

■78.5 

6.47 

15.55 




poor rice diet either partially (25 or 50 per cent) 
or completely by jowar did not affect to any 
significant extent the overall nutritive value of 
the diet as judged by the growth of rats. There 
was no significant difference in the haemoglobin 
and red blood cell count of the blood or in the 
average fat content of the livers of different groups 
of animals fed diets containing different levels of 
rice 2 inAjor jowar. The results obtained by these 
workers indicate that rice in Indian diets can be 
replaced partially or completely hy jowar without 
affecting the overall nutritive value of the diet. 
Sur et al.^ showed that diets containing jowar as 
the only source of protein, B-complex vitamins 
and minerals, were inferior to similar diets based 
on wheat. 

Venkatarao et ^/.^^reported that low fat ground- 
nut flour when incorporated at 10-20 per cent 
level in the diet, produced a significant improve- 
ment in the growth promoting value of the diets. 
Kuppuswamy et al?^ found that Indian multi- 
purpose food incorporated at 12.5 per cent level in 
a poor jowar diet, exerted a marked increase in 
the growth promoting value of the diet. 

Metabolism of nitrogen, calcium and phosphorus 
in children on jowar diet 

Kurien et al.^^ studied the metabolism of 
nitrogen, calcium and phosphorus in children 
fed on a poor diet based on jowar. All the 
subjects were in positive nitrogen, calcium and 
phosphorus balance. The apparent digestibility 
of the proteins was only 55.4 per cent. The same 
workers reported that partial or complete re- 
placement of rice by jowar in a poor Indian diet 
caused a decrease in the retention of nitrogen 
and calcium and an increase in the retention of 
phosphorus in childreiT^. The results are given 
in Table VII. 

Utilisation of jowar for the production of malt, 
malt extract and malt foods 

Jowar is a suitable raw material for the pro- 
duction of malt and malt extract. The grain is 
extensively used in U.S.A., China and^ other 
places for this purpose. The diastase activity of 
jowar malt is, however, less than that of barley 
malt. Malt extract prepared from jowar con- 
formed to the B.P. standard and possessed a 
good taste^^. 
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Table VII. Mean daily intake and balance of nitrogen^ calcium and phosphorus in children on rice andjowar diets 


o* I Quantity of rice 


Nitrogen 


Calcium 


Phosphorus 


+J 

(U 

5 

and jowar in the 
diet 
(g.) 

Intake 

(g) 

Balance 

(g) 

i Apparent 

I digestibility j 

i ‘ % 1 

Intake 

(mg.) 

Balance 

(mg.) 

Intake 

(mg.) 

I 

1 

A. 

Rice 

... 360 

6,34 

1.80 


74.7 

355 

124 


744 j 

169 

B. 

Rice 

... 270 











Jowar 

... 90 

6.42 

1.55 

±0.085 

69.3 ±1.42 

381 

109 

±5.4 ' 

835 

204 

C. 

Rice 

... 180 



(18 d.f.) 

(18 d.f.) 



(18 d.f.) 




Jowar 

... 180 

6.50 

1.28 


63.7 

410 

97 


928 

233 

D. 

Jowar . 

... 360 

6.91 

0.88' 


55.4/ 

441 

75^ 


1091 

310 


(18 d.f.) 


The relative merits of jowar and vagi and 
certain other millets for malting were examined 
by Viswanath et who reported that both 
] 0 war and vagi were well suited for malting. 
The amylases of jowar malt were studied by 
different workers Ungerminated jowar has 
been reported to have very little of amylase 
activity. Germination led to a pronounced 
increase in the o(-amylase activity of the grain^’'^^®. 
Jowar malt is a poor source of /^-amylase. 

Chandrasekhara et al?^ standardized the condi- 
tions for the preparation of a nutritionally 
balanced malt food by blending jowar malt flour 
with skim-milk powder, low fat groundnut flour, 
puffed Bengal gram flour and fortifying with 
different vitamins and minerals. The low cost 
malt food was found to compare favourably with 
whole milk powder in promoting the growth of 
rats and as a supplement to poor rice diet. The 
malt food was also found to be a good supplement 
to the diets of weaned children^®. 
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As manufacturers of cans in which 
edibles are packed, we have to take our 
job seriously. That is why we installed 
complete modern equipment in our 
factory and can say with confidence that 
your food packed in our cans remains 
fresh, maintains its colour and is hyg/e- 
nically preserved. 

We can supply large quantities at com- 
petitive rates and give early deliveries. 


POYSHA 8NDUSTR0AL COI\^PAMY 

PRIVATE LIMITED 
Mesent Road, Sewri, Bombay 15 
Phone: 72863 • Grams: 'SANCANS’ 

Manufacturers of Open Top Sanitary Cans • Closures 
• Crown Corks • Lithographed and Plain Tin Cans 
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Seminar which is a regular scientific activity of the CFTRI provides an open forum for all 
^ scientific workers of the Institute in so far as one of them presents a paper on a problem on which 
he is engaged or reviews an aspect of Food Science and Technology, while others participate in the 
discussion and express their views on the subject matter of the paper. The visits of distinguished 
scientists and technologists are also availed of for arranging addresses to such gatherings. 
Summaries of the Seminars held during May 1960 are given in this section. 


S (IS) 14 

Some organic compounds in 
dried skim milk, by M. R. 
Chandrasekhara, {May 3, 1960). — 
Introducing the subject, the speaker 
said that the investigation was 
carried out in the Dairy Research 
Institute, New Zealand in collabora- 
tion with Dr E. L. Richards when 
the speaker was on deputation under 
Colombo Plan. The speaker grate- 
fully acknowledged the contribu- 
tions of Dr Richards in. carrying out 
the work. 

The general concept of non- 
enzymatic browning as elaborated 
by Hodge assumes the formation of 
N-substituted glycosyl amines 
which undergo Amador i rearrange- 
ment giving rise to N-substituted-1- 
deoxy-l-amino 2-ketoses (fructosyl 
amines) and these undergo dehy- 
dration or fragmentation giving rise 
to hydroxymethyl furfural, re due- 
tones, glycer aldehyde and other 
carbinols and acids. 

The speaker then described the 
methods followed for the separation 
and identification of the organic 
compounds in browned skim milk 
powder (stored for 21 days at 55° C 
over a R.H. of 70 per cent). Column 
chromatography had been used for 
separating the sugar epimers, while 
paper chromatography was used for 
separation and identification of 
carbinols and acids. The com- 
pounds identified are lactose, lactu- 
lose, galactose, tagatose, glyceral- 
dehyde, acetaldehyde, acetone, lactic 
acid, glycollic acid, citric acid, 
formic acid, acetic acid, but^ndc 
acid and maltol. The last men- 
tioned compound has been reported 
by earlier workers to be present in 
autoclaved milk. Patton and co- 
workers, have also shown that it is 
formed when casein and lactose are 
subjected to browning. 


While the carbinols and the acids 
could be formed by the already 
accepted mechanism of browning, 
ix., by the sugar- amino acid com- 
bination, the presence of sugar 
epimers like lactulose and tagatose 
cannot be accounted for by this 
mechanism. Corbatt and Kenner 
have shown that when lactose is 
subjected to alkaline degradation, it 
epimerizes into lactulose and taga- 
tose. A similar mechanism has appa- 
rently been operating in this case 
also. Lactose under the catalytic 
effect of the free amino groups has 
epimerized to lactulose which has 
given rise to galactose and trioses. 
Galactose has further epimerized 
to tagatose and this in turn has 
broken down to trioses. While the 
presence of maltol shows that the 
sugar-amino acid combination has 
certainly taken place, the presence 
of sugar epimers indicates that part 
of the mechanism of browning has 
been by alkaline degradation of 
lactose, giving rise to trioses which 
combine with amino acids resulting 
finally in brown substances. 

The discussion covered points 
relating to the role of amino group 
in the formation of the browning 
substances, effect of pH on brown- 
ing, whether NHg can replace the 
amino groups in causing browning, 
effect of higher temperatures on 
browning, whether the same type of 
browning mechanism is observed 
in fluid milk, type of reactions that 
would take place if the milk powder 
is stored in the absence of humidity, 
quantities of the final products of 
browning, whether the browning 
products have any antimicrobial 
action, steps to be taken for the 
prevention of browning, effect of 
Og on browning, role of fat in 
browning, different stages during 
browning at which the various 


compounds are formed, the nature 
of results that would be obtained 
if the components responsible for 
browning are added to model 
systems, etc. 

Commending the investigation 
as an important piece of work, the 
President said that the ultimate aim 
should be to see to what extent the 
browning could be minimised dur- 
ing storage. The mechanism of 
browning is still not fully under- 
stood. Food products stored for 
long periods under the most opti- 
mum conditions do show dis- 
colouration and loss in nutritive 
value. He concluded by saying 
that we should analyse fully the 
causes for browning and identify 
the components responsible for 
discolouration. 

S {IS) 15 

Canning of drinking water, by 
G. S. Siddappa and A. M. Nan- 
jundaswamy {I/lay 9, 1960). — 

Introducing the subject. Dr G. S. 
Siddappa referred to the origin of 
the investigation and gave a brief 
account of the work done and the 
results obtained. Mr A. M. Nan- 
jundaswamy followed up with a 
detailed presentation of the data. 

Canned drinking water is an 
essential article in the emergency 
ration of Air and Naval Forces. 
There is an urgent need for packing 
this commodity for the Indian 
Defence Forces. 

Although the process of canning 
drinking water appears to be quite 
simple, there are several technical 
difficulties such as internal rusting 
of the can, deposition of sediment, 
development of off-flavours, etc., 
which are difficult to control. In 
addition to this, the stringent A.S.C. 
specifications laid down by the 
Quarter-Master General, for this 
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commodity, make the problem 
still more difficult. 

Analysis of the Cauvery river 
water, Municipal tap water and 
Laboratory tap water and also dis- 
tilled and demineralised waters, 
showed that the chemical constitu- 
ents of these waters were well within 
the limits, except for the slightly 
high chloride content in the case of 
Cauvery, municipal tap and labo- 
ratory tap waters, which may be 
considered as characteristic of the 
Cauvery water flowing through the 
strata in the region and not as due 
to any contamination or pollution. 

Preliminary canning trials showed 
that internal rusting in plain 
cans was more intense and rapid 
in the case of distilled and deminera- 
lised waters than in the case of the 
municipal and laboratory tap waters. 
In the case of lacquered cans also, 
there was slight rusting along the 
side seams, which is by far the most 
active seat of corrosion, especially 
in a lacquered can. Further, the 
canned water had a characteristic 
resinous taste and odour. In order 
to minimise internal rusting, several 
treatments such as effect of wax- 
coating, strip lacquering, chromate 
treatment, etc., were tried, but 
with limited success only. 

In the case of . internal wax- 
coating of the cans, the water was 
slightly turbid with internal rusting 
of the can and had a peculiar taste. 
Strip lacquering was not quite effec- 
tive in preventing internal rusting in 
the case of plain cans. In the case 
of Z-lacquered cans, however, there 
was very little internal rusting, but 
the resinous taste persisted. Even 
chromate treatment of the cans 
was not useful in preventing com- 
pletely internal rusting, although 
the treatment kept the interior of 
the cans bright. 

The next series of experiments 
were designed to study the effect 
of the composition of the water 
itself in relation to its canning 
quality. Dilute buffer solutions, 
in the pPI range of 4 to 8, were 
canned and examined. Visible 
rusting was observed in all the 
cans where the pH was in the range 
of 6 to 8 and the water was also 


slightly turbid, .with a few tiny 
rust particles floating. In the pli 
range 5.0 to 5.5, however, there was 
no visible rusting, although on 
analysis, the water was found to 
contain traces of iron in solution. 
Salts such as NaCl, CaClg, 
Nao HPO.J, sodium silicate, sodium 
hexa-meta-p h o s p h a t e , Na 2 C 03 , 
NaHCOy and citric acid were added 
to the water at the rate of 100 to 
500 p.p.m., both individually and in 
combination, to study their effect on 
internal rusting of the cans. It was 
found that in the case of (1) citric 
acid and (2) NaoCOg and NaPICOs 
in combination only, there was no 
visible rusting. Based on this obser- 
vation, systematic trials were carried 
out to develop two types of canned 
drinking water, namely, acid water 
and alkaline water. 

Acid water: Municipal tap water 
was filtered in a Seitz filter and 
treated with 0.015 per cent to 
0.025 per cent citric acid 
and then canned. On cut-out 
examination of the cans, visible 
rusting to varying extent was 
observed in all the cans, except in 
the case of water containing 0.02 
per cent added citric acid. The 
iron content also was the minimum 
at that concentration, the pH being 
in the range of 5.3 — 5.5. The 
oxygen absorption value was, 
however, quite high. The soluble 
iron content was only slightly more 
than the prescribed A.S.C. limit. 
The taste was slightly metallic. 
The iron content of the water 
increased slightly during prolonged 
storage. The high oxygen absorp- 
tion value was due to the added 
citric acid and not due to any 
pollution with decaying organic 
material. 

Alkaline water: For alka- 
line treatment, both municipal 
tap water and distilled water were 
taken. A mixture of NagCOg and 
NaHCOg was used to raise the pH, 
since neither NagCOg nor NaHCOg 
by itself was satisfactory to prevent 
rusting in the can. A mixture 
of these two salts at the rate of 60 
p.p.m. each gave satisfactory results. 
In the case of municipal tap water, 
the canned water was turbid with 


a white deposit at the bottom and a 
white film was observed on the 
inside surface of the can, when the 
adhering film of water evaporated. 
There was slight rusting also, 
especially at the side seam, during 
prolonged storage. 

Distilled water treated with 
Na2COg and NaHCOg gave a satis- 
factory canned product. There 
was no internal rusting of the can. 
The iron content was negligible 
even at the end of one year’s storage 
at elevated temperature. This 
sample satisfied almost all the A. S. C. 
specifications except for the high 
pH and a slight opalescence, both 
of which, could be considered as 
minor defects only in an otherwise 
excellent product. Addition of 
other salts like phosphates, etc., to 
lower the pH and prevent the occur- 
rence of this slight opalescence, re- 
sulted in internal rusting of the 
can. The alkaline pH of water is 
thus essential to prevent any internal 
rusting of the can. 

In conclusion, it may be said that 
two types of waters, namely, acid 
water and alkaline water, can be 
employed for canning in plain cans, 
the canned product satisfying almost 
all the important specifications 
for such a product. There are, 
however, still one or two minor 
defects, such as a slight opalescence 
in the case of alkaline water and a 
slight metallic taste in the case of 
the acid water, which require to be 
rectified by further critical investi- 
gation. The possibility of using 
alternate containers like polyethy- 
lene bottles, aluminium cans, etc., 
has been explored in a preliminary 
way. In the case of the plastic 
containers the present limitations 
are the difficulty in heat-processing 
them under pressure, after filling 
the water, and the development of a 
peculiar flavour in the water. Fur- 
ther work is in progress to overcome 
these difficulties. 

The points that arose during 
discussion related to the cause of 
opalescence in the canned water 
and the possibility of overcoming it 
by using electrolytic tin plate, 
method of cleaning of the cans and 
treatment of water prior to filling, 
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microbiological purity of the water 
employed for canning, object of 
using distilled water, effect of 
processing time on internal rust- 
ing of the can, degree of rusting 
in the case of canned fruits and 
vegetables, possibility of packing 
ice in cheap insulated containers, 
using beer cans for canning water, 
electro deposition of copper in the 
containers to prevent rusting, oli- 
godynamic action of metals and its 
relation to long storage of the 
Ganges water in copper and brass 
vessels, the bacteriophage property 
of Ganges water, reduction of pro- 
cessing time and temperature to 
take care of coli-form organisms 
only, etc. 

Dealing with the several ques- 
tions raised. Dr Siddappa said that 
alternate type of containers in place 
of tin cans, and use of metal chelat- 
ing compounds were being studied 
to prevent even the slight corrosion 
of the can and avoid any metallic 
taste in the water. Pressure process- 
ing of the cans was essential accord- 
ing to specification. Work was al- 
ready in progress to further improve 
the quality of the canned water. 

In his concluding remarks, the 
President complimented the authors 
for their clear exposition and their 
systematic approach to the sub- 
ject. Referring to the reputed 
long keeping quality of the Ganges 
water, he said that it might be partly 
due to the fine colloidal silt present 
in it and partly to the oligodynamic 
action of the metals of the containers 
in which it was generally preserved. 
It, however, needs to be scientifically 
investigated. He stressed the need 
to develop cheap and safe methods, 
for storing water in bulk without 
any sterilization, for long periods 
and in good condition. Plastic 
containers were not useful at 
present to store water. He hoped 
that some type of cheap container, 
which did not impart any taste to 
the water, might be developed in 
the future. 

S {IS) 16 

Strained baby foods based on 
mango pulp, by Soma Korula and 
M. Narayana Rao {May 21, 1960). 


TECHNICAL SEMINARS 

— ^After reviewing briefly the availa- 
ble literature on the role of fruits in 
nutrition, Miss Korula gave in 
detail the results of different 
investigations carried out to eva- 
luate the supplementary value of 
strained baby foods based on mango 
pulp added to milk diet and rice- 
milk diet. 

The two strained baby foods 
used in the investigations are 
mango custard (canned) and 
mango custard (dried). Both these 
foods were prepared from a blend 
of strained mango pulp, skim milk 
powder, corn starch and sugar. 
Mango custard (canned) was pre- 
pared by cooking the above blend 
and canning it. Mango custard, 
(dry) was prepared by drying the 
above blend on a twin roller drier. 
Both the strained baby foods were 
analysed for the different constitu- 
ents by the standard method. The 
analysis showed that both the 
products are very rich in ^-carotene 
containing about 6,000 — 12,000 
^ig./lOOg. 

Growth studies carried out on 
rats showed that supplementation 
of milk diet and rice-milk diet with 
20 per cent of strained baby foods 
(on dry weight basis) resulted in a 
slight but significant improvement 
in the growth of rats. In the case 
of rice-milk diet, the ratio of rice 
to milk was 1:5 which is also the 
ratio of cereal to milk in a balanced 
diet recommended for weaned 
children. As both the strained 
baby foods contained small amounts 
of skim milk powder an equivalent 
amount of skim milk powder was 
added to the control diets. 

After feeding for a period of 8 
weeks, the haemoglobin content 
and the R.B.C. count of the blood 
of all the experimental animals were 
determined. The results showed 
that (i) the R.B.C. count and hae- 
moglobin of the blood of rats fed 
on milk diet supplemented with 
mango custard was slightly (but not 
significantly) higher than that ob- 
served with the control group and 
{ii) the R.B.C. count of the blood 
of rats fed on rice-milk diet supple- 
mented with mango custard was 
significantly higher than that in the 
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blood of rats receiving the control 
diet. 

After the determination of hae- 
moglobin and R.B.C. count, the 
animals were anaesthetized with 
sodium amytal. The livers were 
analysed for moisture, protein and 
fat according to the standard pro- 
cedures. The results on statistical 
analysis showed that the fat con- 
tent of the livers of animals receiv- 
ing the strained baby foods was 
significantly lower than that of the 
animals fed on the control diets. No 
significant difference was observed 
either in moisture or protein con- 
tent of the livers of the different 
groups of animals. 

The carcass of the different 
animals was analysed for moisture, 
protein, fat and ash. The results 
on statistical analysis did not reveal 
any significant difference in mois- 
ture, fat, protein or ash content of 
the body of rats fed on the different 
diets. The retention of nitrogen, 
calcium and phosphorus in the 
animals fed on the different diets 
was determined by the body reten- 
tion method. The amount of nitro- 
gen, calcium and phosphorus actu- 
ally retained in the body of the 
experimental rats was calculated by 
subtracting the average nitrogen, 
calcium and phosphorus content 
of a group of rats of 28 days of age 
which were litter mates of animals 
used in the above experiment from 
the final quantities of nitrogen, 
calcium and phosphorus present in 
the carcass. The results showed 
that supplementation of both milk 
diet and rice-milk diet with the 
strained baby foods had a beneficial 
effect on the retention of nitrogen, 
calcium and phosphorus in rats. 

Dr Narayana Rao, speaking next, 
after discussing the significance of 
the results obtained, described in 
detail the investigations carried out 
to Study the effect of supplementing 
the strained baby foods to milk diet 
on the nature of the gastric con- 
tents of the rats. 

Oral feeding of the rats was 
considered preferable to feeding by 
means of a stomach tube, as the 
resulting nervous tension may affect 
the gastric secretions. The rats 
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were starved of food and water 
overnight and were given the diets 
which were readily consumed. 15 
minutes and 30 minutes after feed- 
ing, the rats were anaesthetized and 
the stomachs were removed intact. 
By making a small incision in the 
stomach wall, the gastric contents 
were collected. The gastric con- 
tents were centrifuged to remove the 
solid particles and were analysed for 
free acidity, organic acidity and total 
acidity by titrating with N/lOO 
alkali to pH 3.3, 6.0 and 8.5. A 
mixture of equal parts of Toepfer's 
reagent and phenolphthelein was 
used as the indicator. The results 
showed that the free acidity and 
organic acidity in the gastric con- 
tents of rats receiving the strained 
baby food was slightly more than 
that of the control group receiving 
the milk diet. 

The peptic activity of the gastric 
contents were estimated by the 
method of Mett. The procedure 
followed was the same as that des- 
cribed by Hawk, Oser and Sum- 
merson. The peptic index was 
obtained by squaring the column 
of albumin digested and correcting 
for dilution. The results showed 
that the peptic activity of the gastric 
contents of the animals receiving 
the strained baby food was higher 
than that of the control rats receiv- 
ing the milk diet. 

The milk clot obtained in the 
case of the rats fed the control diet 
was hard and dense whereas that 
obtained in the case of rats receiv- 
ing the strained baby food was 
semisolid. Histological sections of 
the clots taken confirmed the micro- 
scopic observation. 


TECHNICAL SEMINARS 

Summarising the seminar. 
Dr Narayana Rao said that supple- 
mentation of milk diet and rice-milk 
diet with strained baby foods based 
on mango pulp {i) has a beneficial 
effect on the growth promoting 
value of the diet and on the reten- 
tion of calcium and phosphorus in 
rats, {ii) increased the total acidity 
of the gastric contents, {Hi) increas- 
ed the peptic activity of the gastric 
contents and {w) helped in the 
formation of a softer curd in the 
stomach. 

He also pointed out that these 
experiments will be extended to 
infants and weaned children and 
that the results so far obtained in the 
case of rats only give an indication 
of the results that can be expected 
in experiments on children. 

Some of the salient points raised 
during the discussion related to 
the mode of administering the 
strained baby food — ^whether with 
the diet or spaced in between 
normal diets, quantity of strained 
baby food to be given to infants, 
provitamin A activity of the food, 
protein content of diets employed, 
nature of results that would be 
obtained with a product of high 
crude fibre content, effect of fibre 
on faecal bulk, higher utilization of 
Ca in rice-milk diet as compared to 
milk diet, reasons for higher growth 
rate on rice-milk diet as compared 
to milk diet, and how the higher 
increase in weight in the case of rats 
fed with supplementary diet is 
accounted for. 

Answering the questions, Dr 
Narayana Rao said that the higher 
growth rate on rice-milk diet as 
compared to milk diet, observed 


in the case of rats, may be due to 
the intestinal synthesis of amino 
acids and to the slower rate of diges- 
tion of the food with a resultant 
increase in the absorption of pro- 
tein; but work needs to be done on 
these aspects. The higher increase 
in weight in the case of experimental 
rats fed on the supplemented diets 
is accounted by the increase in 
retention of nitrogen, calcium and 
phosphorus by the experimental 
rats. The faecal bulk is influenced 
by the hemicelluloses present in the 
diet. The higher percentage uti- 
lization of Ca in the case of rats 
fed the rice-milk diet may be due to 
the lower content of calcium in the 
diet (3 mg. of Ca/g. of diet) which 
is optimum for rat growth. 

The President in his concluding 
remarks said that infant feeding 
experiments should be conducted 
instead of rat experiments. He 
said that the effect of incorporation 
of fibre on the utilization of the diet 
by the rat could be found out. The 
stressed the need for ascertaining 
the optimum quantity of the strain- 
ed fruit product that should be given 
to infants as also \vhether it should 
be given with milk or separately. lie 
felt that work needs to be done 
with different kinds of fruit pulps. 
The role of pectin present in the 
pulp should also be investigated. 
It was also necessary to find out 
whether the high amount of acidity 
present in the product could be 
tolerated by infants. Develop- 
ment of a composite food contain- 
ing some quantity of fruit pulp 
which can be used as any other in- 
fant food needs to be done. 
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N pursuance of the policy of rendering technical aid to food industries in the country, the 
CFTRI supplies information on technical and other problems, carries out analytical work and 
undertakes short- and long-term investigations on behalf of the industry, besides bringing out 
publications containing important technical advances in different aspects of Food Science and 
Technology. The Institute deals with a number of enquiries from various food industries and 
others interested in Indian processed food products. A few of the enquiries answered are 
reproduced in this section. 


Wheat germ oil 


E {IS) 46 

We request you to furnish us zoith 
infor77iatio7i regarding wheat germ 
oil, its production and uses. (Bom- 
bay). 

Wheat germ contains about 10 
per cent fat which can be extracted 
by using any of the fat solvents like 
diethyl ether, petroleum ether or 
alcohol. The wheat germ oil has 
the following percentages of fatty 
acids: Palmitic, 13.8; stearic, 1.0; 
oleic, 30.0; linolic, 44.1 and linole- 
nic, 10.8. The oil is a fairly rich 
source of vitamin E containing as 
much as 0.178 per cent. 

The oil is used for medicinal pur- 
poses and is of commercial interest 
'mainly because of its vitamin con- 
tent. We may, however, state 
here that the proportion of germ in 
wheat is about 2 per cent of the 
whole grain and only 0.2 per cent is 
recovered as such in ordinary pro- 
cesses, of milling wheat into flour. 
The rest of the germ mostly goes 
along with the bran. 


sieved materiaHs first digested with 
sodium hydroxide and then activat- 
ed with zinc chloride. The result- 
ing activated carbon has got good 
bleaching properties comparable to 
some foreign carbons and bleaching 
earths. 

As regards the preparation of 
insulation material from paddy 
husk, we have not done much work 
although it is known that paddy 
husk has more thermal conductivity. 
We have conducted some prelimi- 
nary trials to make cushion boards 
or pads from paddy husk which can 
be used as a packaging material. 


Activated carbon from rice 


husks 

E {IS) 41 , ^ 

We have large quantity of rice 
husks available in our district and we 
are interested in industrial exploita- 
tion of this product. We are spe- 
cially interested in the manufacture 
of activated carbon and insulation 
fnaterial. Would you be kind enough 
to send us the necessary informatioiil 
(Kaira District). 

The paddy husk is of little 
monetary value and is mostly uti- 
lised as a fuel. We have done some 
preliminary work on the preparation 
of activated carbon from paddy 
husk. For the preparation, the 
paddy husk is first ground so as to. 
pass through a 40 mesh sieve. The 


Composition of grapes 

E {IS) 48 

I shall deeply appreciate if you can 
kindly infoiui me the cojnposition of 
Bangalore blue variety of grapes. 
(Bangalore). 

The composition of the Bangalore 
blue variety of grapes is as follows : 
Juice content ... 83% 

Marc and seeds ... 17% 

°Brix ... 12.5° at 20° C 

Acid as tartaric acid 1.45% 

Reducing sugar ... 9.46% 

Total invert sugar ... 9.75% 

Total tannin ... 90 mg./lOO cc. 

in juice 


Rancidity in ghee 

E{IS) 49 

It is common experience that ghee 
gets a peculiar bad odour after a 
period of a month or tzoo. I am 
interested in knowing from you any 
cheap and easy method of deodoris- 
ing the same. Sometimes, I have 
seen people using betel leaves for this 
purpose but hozoever it does not zoork 
peifectly. (Bombay). 

The spoilage of ghee during 
storage may be due to several fac- 
tors such as unhygienic conditions 
of storage, traces of moisture, ex- 
posure to air and light and the use 


of metallic vessels and porous 
earthenware for storage. Although 
hydrolytic rancidity leading to off- 
flavour is not so common in ghee as 
it is in butter, still tallowiness is 
commonly observed. The changes 
leading to tallowiness are brought 
about by oxidation usually by the 
oxygen of the atmosphere: Fur- 
ther, if the moisture content is high, 
fishiness . shows itself. Another 
type of rancidity found in butter 
that is caused usually by the action 
of moulds is termed ‘ketonic ran- 
cidity’, the ketones that are formed 
during this type of spoilage being 
responsible for the strong odours. 
Besides these factors, the initial 
quality of ghee very largely influen- 
ces its keeping quality. 

To prevent^fe^ from undergoing 
any type of spoilage, it is necessary 
to see that the product is initially of 
good quality which is a result of 
taking sterilised milk, controlled 
souring, effective washing of butter 
and its immediate clarification into 
ghee at a low temperature. The 
ghee should be kept in a tinned 
vessel without any air gap and 
stored at as low a temperature as 
possible so that the sample is 
preserved well for a long time. 
The use of earthenware vessels for 
storing has been shown to lead 
to quick deterioration and as such 
should never be used. If the ghee 
has to be preserved for a consider- 
able length of time, it would be advis- 
able to use antioxidants like ethyl 
gallate in suitable concentrations. 

If the ghee is initially rancid, it 
can be refined by neutralization of 
the free acidity by instalments using 
sodium hydroxide of a calculated 
strength and quantity. The soap 
formed is thoroughly washed off by 
repeated additions of boiling water. 
The resulting ghee is entirely free 
from any off-flavour although it does 
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not regain the characteristic flavour 
of fresh ghee. It can, hoAvever, be 
marketed as low grade ghee or uti- 
lised for blending with higher grade 
ghees. 

As regards the reference about 
the use of betel leaves for reclama- 
tion of rancid ghee, we have not 
done any work nor is there any 
published literature on this aspect. 
We presume that it is a traditional 
practice which needs scientific in- 
vestigation. 

Manufacture of cocoa from 
cocoa barrys 

E{IS) 50 

We intend to prepare cocoa our- 
selves from Ghana cocoa barrys. As 
such, will you please tell us how to 
roast the cocoa barrys and grind them 
to certain mesh ji7ieness. Please 
furnish- the details of the manufac- 
turning process. (Tatanagar). 

The raw cocoa beans are first 
cleaned so as to get rid of sand, dust, 
stones, metals and other foreign 
materials. The cleaned cocoa beans 
are then run into a roaster of the 
revolving drum type which is 
heated by coal fire using forced 
draft or by gas or superheated steam 
or electrically. The roast usually 
required 45 minutes depending up- 
on the type of cocoa beans and the 
kind of roast desired. The final 
flavour of the cocoa powder and cho- 
colate depends a great deal on the 
proper roasting of the cocoa beans. 

The cocoa beans will attain' a 
temperature from 240° to 300° F at 
the end of the roast and then are 
discharged quickly into a cooling 
truck with a perforated metal 
bottom, and are quickly cooled by 
sucking cold air through them. 

The cooled beans are further 
cracked and shells are blown aside. 
The cocoa germs and fines are 
separated from the broken nibs by 
sieving them through rotating cylin- 
der covered with screening of 
increasing mesh. The clean nibs 
are carried to a battery of triple 
stone mills and are ground into a 
heavy, viscous fluid known as 
chocolate liquor. This is the start- 
ing point in the manufacture of 
cocoa powder and chocolate. 


In the manufacture of cocoa 
powder the chocolate liquor is 
transferred to hydraulic presses, 
and pressed from 8 minutes to If 
hours, depending on the amount of 
fat that has to be left in the cocoa 
powder. The cocoa press cake is 
cooled, and broken up by cracking 
devices. Later on, it is passed over 
a magnetic belt to reihove stray 
iron and then put through a micro- 
pulveriser. The ground press cake 
is then cooled and refined by sieving 
through a siling bolting cloth or by 
playing a current of air on the 
particles of cocoa in such a manner as 
to spread the fine cocoa from the 
coarse. The coarse cocoa or cocoa 
tailings, are returned to the grinders 
and reground over and over again 
until the particles are fine enough to 
pass through a sieve or can be 
separated by air flotation. 

There are many kinds of cocoas, 
but they are divided into two main 
divisions, namely, {a) Natural pro- 
cess cocoa and (b) Dutch process 
cocoa. 

Natural process cocoas are cocoas 
to which no alkalies have been added 
in the manufacture, while the 
Dutch process cocoas are cocoas to 
which an alkali has been added. In 
preparing Dutch cocoas, the clean 
nibs are boiled in a solution of alkali, 
such as potassium, sodium, ammo- 
nium bicarbonate, or carbonate. 
The water is evaporated and the 
nibs dried in a roaster. The 
nibs are milled, the liquor pressed 
and cocoa refined in the same man- 
ner as for Natural Process Cocoa. 
The Dutch Cocoa is darker in colour, 
less acid, and less bitter than na- 
tural cocoa. 

Salting of string beans 

E{IS) 51 

We want to salt down string beans 
in local earthenware pots and shall be 
highly obliged if you ca7i se7id the 
details of the sa77ie. (Bhuvaneswar). 

For salting of beans, the initial 
concentration of the brine should 
be 40° salometer or approximately 
10 per cent salt. A minimum 
concentration of 10 per cent salt 
should be maintained during the 
fermentation process to prevent the 


growth of putrefactive organisms. 
On the other hand, if the concen- 
tration greatly exceeds 10 per cent 
salt, the activity of the lactic acid 
organisms is greatly reduced. Dur- 
ing the first week of fermentation, 
it is customary to add salt to the 
container each day, draw off the brine 
from the bottom and pump it over 
the top until the brine is of uniform 
concentration throughout the con- 
tainer. If about one per cent of 
sugar is added to the brine, it 
greatly improves the character of 
fermentation. The fermentation 
and curing process normally requires 
from 4-6 weeks during which period 
the brine is maintained at about 10 
per cent salt by adding salt to the 
top of the container and turning it 
over, to make the concentration 
uniform. Too frequent turning is 
considered undesirable as it will 
stimulate -the growth of aerobic 
spoilage organisms. When fermen- 
tation is complete, the concentra- 
tion of the brine is gradually in- 
creased and maintained at about 
15 per cent salt (60° salometer). 

Self-raising flour 

E {IS) 52 

We shall be tha7ikftd if you will 
kmdly help us in obtammg the mgre- 
dients which are 77iixed mto flour for 
77iaki7ig it a ^self-raismg flour\ 
(New Delhi). 

‘Self-raising flour’ is a flour 
incorporated with baking powder. 
In one of the formulas, baking pow- 
der consists of cream of tartar and 
sodium bicarbonate in the propor- 
tion of 2:1. This baking powder 
is added at the rate of l~l oz. 
per lb. of flour. We are also giving 
below a recipe for ready-made rais- 
ing flour: 

Soft flour ... 280 lb. 

Ground rice or rice flour ... 10 ,, 

Mixed baking powder 

(2: 1 ) (cream of tartar ... 7 ,, 

and sodium bicarbonate) 

Rice flour is incorporated in order 
to increase the short eating qualities 
of home made pastries. It is also 
incorporated as it assists in prevent- 
ing the baking powder from getting 
lumpy or moist and so causing the 
powder to lose its strength through 
the inter-action of acid and alkali. 
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STATISTICAL NOTES 

All-India Final Estimates of Riccy 7959-60 



1959-60 (Final 
Estimate) 

1958-59 (Partially 
Revised Estimate) 

Area (thousand acres) 

81,343 

81,437 

Production (thousand tons') 

In Metric Units 

29,338 

30,354 

Area (thousand hectares) 

32,918 

32,956 

Production (thousand metric tons) ... 

29,809 

30,841 


{Economic and Statistical Adviser y Ministry of Food and AgricidturCy 
Government of India) 


NEWS BRIEFS 

Synergistic effects of antio- 
xidants : Studies have been carried 
out to find the most suitable con- 
centration of alpha tocopherol, the 
optimum amount of amino acids 
which should be used as synergists 
with respect to the use of alpha 
tocopherols and the effect of 16 
alpha amino acids on the antioxidis- 
ing properties of alpha tocopherol. 

The activity of specific amino 
acids of a homologous structure was 
found to increase with the length of 
the chain and their anti-oxidising 
properties were also affected by the 
presence of a hydroxyl group. The 
best synergistic substances were 
found to be serine, isoleucine, ala- 
nine, kycine hydrochloride, tyro- 
sine, phenylalanine, arginine 
hydrochloride, asparagine, glycine 
and glutamic acid. Cystine, valine, 
asparaginic acid, proline, and tryp- 
tophane promoted oxidation. 

It was emphasised that the results 
were only of a practical and com- 
parative character o^ying to metallic 
impurities and trace contamination 
of proteins and amino acids in lard 
as well as to the ''difficulties in 
evenly distributing the amino acids, 
which are poorly soluble in fat 
{Food Manuf.y January 1960, p. 32). 

Ultrasonic extraction of vanil- 
lin: The amounts of vanillin, and 
of oleoresins, extracted from homo- 
genised vanillin pods by ethanol 
are increased by exposure of the 
mixture to ultrasonic vibrations and 


maximum extraction is obtained in 
a shorter time. The extent of extrac- 
tion is increased with the intensity 
of the treatment and it was greater 
with an intermediate frequency than 
with those higher or lower. It was 
also proved to be greater with vanil- 
la of 16 per cent moisture content 
than with that of 12.8 per cent 
content (Food Manuf,, January 
1960, p. 33). 

Special dispersion makes 
better dry gluten: Gluten was 
prepared formerly by employing 
high vacuum or time-consuming 
tray drying. An improved process, 
recently developed, overcomes 
stickiness and enables the raw 
product to be spray dried causing 
minimum damage to initial 
properties. In the new process, 
raw gluten from wheat starch opera- 
tion is washed with water and the 
slurry is fed to agitator-equipped 
dispersion tanks where ammonium 
hydroxide is added to raise .the 
pH to 9-10. The dispersed cream- 
like slurry is then spray dried to 
give high quality flour-like product 
that is bagged for shipments. The 
dried product (Midsol), has 83 
per centprotein of high quality and is 
free from foreign odours, tastes and 
contaminating substances. Its 
texture is similar to flour or milk 
powder, and as such needs no 
grinding when used to upgrade 
second-grade flour. The dry 
gluten retains all its native proper- 
ties and regains its original elasticity 


on recbnstitution with water. The 
remixed ‘gum’ cannot be distin- 
guished from native material and 
readily forms a cohesive elastic 
mass. It is being commercially 
produced by a firm in the U.S.A. 
{FoodFiigng.y December 1959, p.73). 

Ultrasonics seen as valuable 
aid in drying heat-sensitive 
foods: Conventional heating to 
take out the easily removed moisture, 
followed by ultrasonics to remove 
the remainder is seen as an improved 
method of drying heat-sensitive 
foods or ones that have long drying 
cycles. 

Best suited for these operations 
are static sirens (airjet whistles). 
They are capable of producing 
intense, powerful acoustic emissions 
of over 1 kw., have no internal 
moving parts, are relatively inex- 
pensive, and provide required -flow 
turbulence. Efficiency is about 20 
per cent. 

However, these waves do not 
provide sufficient turbulence to 
carry moisture away rapidly. ‘ For 
this reason a partial vacuum or 
strong draft of air are necessary for 
satisfactory results. Extent of 
interface submitted to the waves 
is another factor governing rate of 
evaporation. Therefore, rotary or 
spray dryers give best results. 

In the former, the slow turning 
motion provides a continuous 
renewal of product interface exposed 
to the sound. Spray dryers appear 
to be ideal for ultrasonic when 
emissions of 10-15 kc./sec. are 
employed. The finely atomized wet 
globules can be held in suspension 
longer by an acoustic field. And 
when the particles are vibrated by 
the sound waves their surfaces are 
exposed to more drying air. 

Another factor is effect of the 
waves on agglomeration. With a 
large oscillation amplitude, the 
smaller globules agglomerate, and 
with a small amplitude the larger 
ones agglomerate. This leads to 
higher recovery rates and a change 
in size distribution of products 
at bottom of dryer {Food Engng.y 
December 1959, p. 73). 
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NOTES AND NEWS 



^ Cocoa fat adulteration detect- 
ed by infra red: Infra red spectra 
of cacao butter and such 'fats as 
hazelnut oil, hydrogenated peanut 
oil, and butterfat are very similar 
in their contours. 

There is some difference in shape 
of curves between 8. 5-9. 5 m;/- wave- 
length, but not enough to permit 
detection of mixtures of other fats 
with cacao butter or in various 
types of chocolate. 

The trans-fatty acids have a band 
at 10.35 m/x which can be. used for 
estimating amount of trans-olefine 
fats with an accuracy of 1 per cent, 
or even 0,5 per cent in favourable 
cases. Pure cacao butter does not 
contain the transisomers in appre- 
ciable amounts. 

Additions of a hydrogenated 
foreign fat up to 5 per cent in cacao 
butter, and to the fat fractions of 
dark and milk chocolate are rapidly 
detected and quantitatively esti- 
mated (as elaidic acid), with an 
accuracy within 10-20 per cent 
{Food Engjig,,^ January 1960^ p. 87). 

High-speed egg grading-pack- 
ing . line ; A cartoning line that 
enables 2 workers to inspect and 
pack as many as 7,200 eggs/hr. has 
been developed by AMS researchers. 

■ In operation, eggs are first 
examined for dirty or cracked shells 
as they pass along a lighted con- 
veyor, then detector removes ones 
containing bloodspots. 

Clear eggs move onto a line of 
scales where they are weighed and 
channelled to packaging units which 
automatically position them, small 
ends down. Properly aligned, the 
eggs are conveyed to vacuum trans- 
fer units that grasp them — 6 at a 
time — lower them into awaiting 
cartons. The cartons are belt- 
positioned from an automatic dis- 
penser {Food Engng,, January 1960, 
p. 87). 

Preservation of fruit products 
by sodium sorbate and mild 
heat: A combination of sodium 
sorbate (0.05 per cent) and mild 
heat (120° F. for 5 min.) greatly 
increased the storage life of fresh 
apple cider, peach slices, and fruit 
salad with no appreciable flavour 


change. In the presence of 0.05 
per cent sodium sorbate, a heat 
treatment as mild as 100° F. for 5 
minutes destroyed more than 50 
per cent of the initial yeasts, moulds, 
and bacteria and increased the 
storage life to 14 days, at mom 
temperature. At 120° F, there was 
a 99 per cent reduction in microbial 
counts and the storage life was 
increased to 25 days at 70° F. Similar 
results were obtained with the other 
fruit products {Food Techiol. Austr.^ 
January 1960, p. 54). 

Citric acid prevents aspara- 
gus darkening: Studies at the 
Research Laboratories of the Na- 
tional Canners’ Association have 
shown that the black discolouration 
of canned green asparagus, caused 
by the combination of rutin from 
the asparagus and iron from the can 
in the presence of air can be 
prevented by adding small amounts 
of citric acid to the brine. 

The amount of citric acid required 
is too small to have any significant 
effect on the flavour or pH of 
the asparagus. It prevents the 
darkening by causing sufficient tin 
to dissolve from the can to form the 
yellow tin salt of rutin rather than 
the black iron salt. 

The question still remains how 
much citric acid should be added to 
produce the desired effect without 
causing excessive can corrosion 
{Food Technol. Aiistr., January 
1960, p. 54), 

New apple product: Jellied 
applesauce, suitable for canning, has 
been developed by the Canada 
Department of Agriculture’s Re- 
search Station at Summerland. 

It is one of a series of products 
intended to use surplus dessert 
apples. Use of a special pectin 
permits a gel to be formed from 
sweetened applesauce containing 
not more than 30 per cent sugar. 
Fruit acid is added to the product 
to impart a good tart flavour to the 
low-acid dessert varieties used. Set 
is controlled by varying the pro- 
portions of pectin, sugar and acid. 
Red food colouring is added to give 
an attractive product for serving 
with turkey or chicken, and a 


nutmeg-flavoured jelly is produced 
for ham and pork {Canad. Food 
Ind., March 1960, p. 60). 

New uses for malt flour in 
foods: The enzymatic capabilities 
of malt has been known and put to 
use for many centuries, but only 
now are research workers intensively 
probing the full potential of this 
yarsatile material for process and 
product improvement. As is well- 
known, malt is used principally as 
a source of both extractives and 
diastatic activity in brewing and 
as diastatic supplement, in distill- 
ing and baking, for converting 
starches to sugars prior to fermenta- 
tion, and, of course, scientific 
knowledge continues to extend 
control of the enzymes developed 
during malting. 

The expanding use of malt , as a 
food ingredient is a prime object of 
current research at, malt labora- 
tories, and these studies are already 
revealing numerous potential uses. 
One in particular may prove highly 
significant: recent findings indicate 
that malt flour has a food preserving 
effect (it imparts oxidative stability) 
beyond that attributable to its 
antioxidant properties. Fats thus 
treated ultimately reach a peroxide 
level where one would expect them 
to be rancid, yet they are not. 
In contrast, fats stabilised with 
other antioxidants do smell rancid 
at these peroxide values. The 
substances in malt responsible for 
this effect have not as yet been 
determined, but indications are 
that they are reductones that will 
stabilise a large variety of foods. 
For example, potato crisps may be 
kept in excellent condition for 
over three months when malt pre- 
servative is surface-applied {Food 
Trade Rev,, December 1959, p. 26). 

Parafldn coating of eggs: Or- 
ganoleptically determined changes 
in 65 paraffin- coated eggs kept over 
6 months at a temperature of 1.1° C. 
were compared with laboratory 
indices, thought to be the most 
suitable for evaluating the freshness 
of eggs, by measuring the air space, 
the pH of both the yolk and the 
white, the inorganic phosphorus 
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content of the white and the degree 
of luminescence of the white in the 
light of a quartz lamp. The amount 
of non-protein nitrogen was also 
determined, assuming that this 
would obviate the more complicated 
determinations of ammonia and 
amino acids. Some eggs, which 
showed an advance state of decom- 
position, were also examined micro- 
biologically. 

The height of the air space, the 
pH of the white and the content of 
non-protein nitrogen and inorganic 
phosphorus proved to be good 
features in determining the fresh- 
ness of eggs, the latter two being 
the best. Determination of the non- 
protein nitrogen may, it appears, 
eliminate the need to determine 
the ammonia and amino acids con- 
tent in egg white. 

The advanced decomposition of 
some of the eggs was due to the 
action of large amounts of micro- 
organisms found in the egg white 
{Food Maniif,^ February 1960, 
p.78). ' 

Frozen meat dishes: As part 
of a research programme investigat- 
ing the suitability for deep freezing 
of pre-cooked foods, the German 
Federal Research Institute for 
Domestic Science, Stuttgart, has 
carried out systematic experiments 
with different kinds of meat dishes. 

The investigations showed that, 
in principle, meat dishes are well 
suited for deep freezing as the quality 
is not impaired by the freezing 
process. However, after prolong- 
ed storage at -18° C, the flavour is 
liable to be affected. This deterio- 
ration is rather more marked with 
fried ‘dry’ dishes than with stewed 
or braised dishes frozen in gravy. 
The quality of beef after three 
months is slightly better than that 
of pork, veal or mutton where 
rancidity may be encountered. 
Freezing at -40° C was not found 
to have any clear advantage over 
freezing at -18° C so that the latter 
temperature must be regarded as 
adequate. With certain quickly 
prepared dishes such as beef or veal 
steak, frying is preferable to grilling, 
and the preparation time should be 


rather shorter than with freshly 
prepared meat. With underdone 
beefsteak it is advisable to adhere 
to a shorter maturing time prior to 
freezing, especially if the storage 
time is to exceed one month. 
Another decisive factor in preserv- 
ing the quality of the meat is the 
application of suitable thawing 
methods. 

Dishes frozen in gravy should be 
heated with the addition of a little 
water; ‘dry’ dishes should be 
thawed in the oven at a tempera- 
ture of 200° C. {Food Manuf.^ 
February 1960, p. 78). 

Purification of starch syrups: 
Mineral compounds and coloured 
organic substances were removed 
from starch juices with ‘native’ 
ion exchangers and activated car- 
bon. Converter juice, with pH 2,3, 
and an ash content of 0.25 per 100° 
Brix, was passed through a battery 
of four columns. Two of the 
columns were in regeneration. 

Within 2 hr. the juice obtained 
became slightly turbid. It was 
heated to 45° C, with 0.5 per cent by 
weight of activated carbon, vacuum 
filtered through Schott’s funnel 
and concentrated under vacuum to 
83° Brix. 

The analysis of the resulting 
syrup was as follows: ash — 0.007 
per cent per 100° Brix; and acidity 
2.0 ml. of I N sodium hydroxide 
per 100 g, syrup. No trace of 
turbidity was noted during more 
than 2 years’ storage and the syrup 
was colourless. Demineralisation 
without activated carbon was less 
effective {Food Manuf.^ February 
1960, p. 79). 

NEW INDIAN STANDARDS 

Refined sugar: Refined sugar 
is manufactured from any type of 
sugar in general by a process of 
purification, consisting broadly of 
affination, melting, chemical treat- 
ment, filteration, decolourization 
and subsequent recrystallization in 
vacuum pan, the treatment depend- 
ing upon the nature of the initial 
material. 

The Indian Standard Specifica- 
tion for Refined Sugar (IS: 1151- 
1958) prescribes physical and che- 


mical requirements, methods of 
sampling, and tests for refined sugar. 
Technical suggestions and accumu- 
lated testing experience of the 
National Sugar Institute, Kanpur, 
have been taken into account while 
drawing up the specification {ISI 
January — February 1960, 

p. 37). 

DRAFT INDIAN STANDARDS 

Edible starches and cereal 
products: Four draft specifications 
cover the following items of edible 
starches and food products: 

( 1 ) - Edib le ground n u t flo ur : 
Groundnut flour can be used both 
for blended and processed foods. 
It is being used in the preparation 
of soup powders, ‘Mysore flour’ 
(75 per cent tapioca flour and 25. 
per cent groundnut flour), tapioca 
macaroni, low cost protein foods, 
malt foods and enriched biscuits.. 

The draft specification prescribes 
requirements and methods of test 
for particle size, fortification, mois- 
ture, fat, crude fibre, total protein, 
etc., and also includes details of 
sampling, packing and marking. 

(2) Rolled oats {Quick-cooking 
type): Rolled oats are one of the 
commonly used breakfast foods. 
In its manufacture, cleaned oats are 
kiln-dried, dehulled and then sepa- 
rated into various size groups. 
These dehulled oats called groats, 
are treated with live steam at 
atmospheric pressure. This treat- 
ment inactivates the enzymes and 
partially cooks the groats, which are 
then flaked by passage between two 
rolls. 

Rolled oats are of two types, ordi- 
nary and quick-cooking having 
different cooking characteristics. 
The latter type, covered by the 
draft specification is obtained by 
cutting the groats into pieces of 
desired size before treatment with 
live steam. The size of the cut 
groats and thickness of the flakes 
govern the cooking properties of 
the product. 

The draft specification lays down 
requirements and methods of test 
for oats content, foreign matter, 
flakes powder, cooking time, mois- 
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ture, total crude protein, crude 
fibre, alcoholic acidity, etc. 

(3) Macaroni^ spaghetti and ver- 
micelli: Macaroni, spaghetti and 
vermicelli belong to a class of food 
products generally known by the 
terminology ‘macaroni products’. 
The Italians call them ‘Pasta 
Alimentare’ (Alimentary paste) 
while German terminology is ‘Tig- 
waren’ (paste goods). The Macaroni 
Industry is well developed in Italy, 
U.S.A., France, Switzerland and 
other Western countries. Although 
vermicelli (semia) has been known 
and produced in India for a long 
time, the production of macaroni 
and spaghetti is of recent origin in 
this country. The principal raw 
materials are wheat semolina {suji) 
or maida obtained preferably from 
hard wheat, such as durum ; the 
minor ingredients, which may be 
added, are salt, milk powder, 
casein, gluten and protein-rich 
oilseed meals. 

The manufacturing process for 
macaroni, spaghetti and vermicelli 
consists of making the dough from 
wheat semolina or flour, with or 
without other ingredients, with 
cold or lukewarm water, kneading 
it and then extruding it through an 
extrusion press fitted with a die 
of desired shape. The extruded 
product cut to a given length is 
then dried to a definite moisture 
content under controlled conditions 
of temperature and humidity. The 
dried product is suitably packed 
depending on the market require- 
ments. 

The draft specification prescribes 
general requirements, method of 
enrichment, and requirements, and 
methods of test in respect of mois- 
ture, total ash, total protein, acidity, 
cooking tests, etc., of the material. 

(4) White bread: White bread 
is prepared from a mixture of flour, 
water, salt and yeast or other fer- 
mentative medium. The flour and 
salt are sifted for homogeneous 
distribution and mixed with the 
flour and salt mixture. The whole 
mixture is then kneaded into a 


pliable dough. The dough is then 
allowed to stand for a given period 
until the heig'ht of fermentation is 
reached. Thereafter the dough is 
cut into pieces of requisite weight 
and put into either moulds or made 
into conventional shapes and left 
for some length of time for raising 
(proving). After raising, the pieces 
are baked in an oven and main- 
tained at a temperature between 
205° to 232° C. Throughout the 
process, complete control over tem- 
perature and humidity is necessary 
for the desired raising. 

The draft specification lays down 
the essential and optional ingredi- 
ents of the material and its impro- 
vers. It also specifies general re- 
quirements and details of weight, 
sampling, packing and marking of 
the bread loaf {I SI Bidl.^ January- 
February 1960, p. 40). 

FOREIGN PATENTS 

2,912,334. Special extraction pro- 
cess makes better instant tea: Pro- 
duction of a powdered tea extract 
containing substantially all the 
flavour of the leaves from which it is 
made is the object of a Swiss pro- 
cess. Method comprises, counter- 
current extraction of tea leaves for 
10 min. with 6-15 times their weight 
of 140-210 F. water. Dilute ex- 
tract is then stripped with steam to 
produce a concentrated aromatic 
fraction. Dilute extract is con- 
centrated at 85-125 F. to about 50 
per cent solids, aromatic fraction 
is added to it and the mixture im- 
pregnated with inert gas followed 
by spray drying to provide a powder 
with bulk density of 0.2 g./cc. 
{Food Engiig,, January 1960, p. 89). 

822,904, Preserving and ripen- 
ing: Relates to a method of pre- 
serving or ripening vegetable pro- 
ducts including fruit, wherein the 
products are placed in a closed, gas- 
tight vessel containing initially a 
predetermined mixture of gases , 
including a predetermined concen- 
tration of oxygen, and the total 
pressure of the gases is so initially 
adjusted and thereafter maintained 


as to preserve the products, or to 
produce a predetermined rate of 
ripening. — Patented by Felice 
Bonomi and Anr. {Food Trade Rev.^ 
January 1960, p. 80). 

824,731. Roasting coffee: Relates 
to a method for obtaining more 
aromatic substances and reducing 
roasting losses, according to which 
coffee-beans are heated for a period 
at a low temperature under normal 
pressure before roasting, the water 
vapours generated during this period 
being drawn off, after which roast- 
ing is carried out under pressure, 
and at the end of the roasting period, 
a cooling agent is injected at a 
pressure which is higher than that 
in the roasting drum, so that the 
beans are at least partly cooled 
before the pressure is allowed to 
drop. — Patented by Willi Brandi 
{Food Trade Rev., February 1960, 

p. 82). 

822,243. Wheat food products: 
A process for the production of a 
wheat product of high protein and 
low starch content, having excellent 
nutritive and dietetic properties, 
comprises separating endosperm 
from bran and wheat germ, mixing 
the separated endosperm with water 
separating the starch containing 
water from the mixture, . removing 
excess water from the endosperm 
residue, recombining the endos- 
perm residue, with bran and wheat 
germ and blending the mixture 
until uniform. — Patented by Proto 
International Hygienic Food Co. 
{Food Trade Rev,^ February 1960, 

p. 82.) 

824,513. Antioxidant composi- 
tions: A method of preparing an 
antioxidant composition in solu- 
tion form, comprises reacting a fatty 
monoglyceride with citric acid and 
dissolving the reaction product in a 
heated edible oil: preferably an oil- 
soluble antioxidant, most suitably 
one or both of butylated hydroxy- 
anisole and propylgallate, is added 
to the solution. — ^Patented by The 
Griffith Laboratories, Inc. {Food 
Trade Rev.^ February 1960, p. 84). 
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rat — ^T ruhaut, R. and De Clercq, M. 

Immuno-electrophoretic study of the human coloes- 
trum and milk — F ilipe Da Silva, F. and 
Monteiro, C. C. . 

The use of para-rosaniline instead of fuchsine, as a 
simplification of the coloration of glycoproteido- 
grammes— V an Oss, C. J., Annicolas, D. and 
IvABYE, C. ^ 
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1960, Voi; 42, No. 1 

Localization of enzymes in the illustrated elements 


of cells — De Duve, Ch. . . . .11 

Criterion of purity of human chorionic gonado- 

tropine — Got, R. and Bourrillon, R. . . 21 

Glucidic constituent of human chorionic gonadotro- 
pine — Got, R., Bourrillo, R. and Michon, J. . 41 

Influence of thyroi d hormones on the desulphuration 
of cysteine by the rat liver. Comparison of the 
behaviour of desulphuration with that of other 
enzymatic reactions requiring pyridoxal phosphate 
— ^Jolles-Bergeret, B. ei aZ. . . . . 51 

Chemical or enzymatic oxidation of 3 , 4-dihydroxy- 
1 -phenylalanine, hydroxytyramine and nor- 
adrenaline studied by chromatography and electro- 
phoresis on paper- — Bouchilloux, S. and Kodj. 4 , A. 65 
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Interaction of ionositohexasulphate with basic page 


proteins — T ikahashi, N. and Egami, F. . .83 

Isolation of 2, 4-methylene-cholesterol starting from 
the pollen of different plants — B arbier, M., 

Hugel, M. F. and Lederer, E. . . .91 

Fluorescence of certain biliary acids after heating 
in a sulphuric medium — B enard, IT. and 
Broer, Y. . . . . . .99 

Histochemical detection of phosphorylasic activity 
in the liver and in other organs. I. Technique 
— Guha, S. AND Wegmann, R. . . .115 

Inhibition of catalase by embryonic extracts — 

Vogel, Ch. AND Baron, Ch. . . .123 

Relation between the cancerogenic power of con- 
jugated molecules and their fixation on cellular 
proteins — D audel, P. a/. . . . .135 

Paper electrophoresis of hexane-hexoto and products 
of a mild oxidation of meso-ionositol — T raisnel, 

M. AND Balatre, P. . . . . .151 

On the meso-inositol-monophosphates obtained by 
chemical or enzymatic h^^drolysis of phytic acid 
— Fleury, P., Desjolert, A. and Lecol, Q. J. .159 
Electrophoresis of amino acids on powdered cellulose 
— Montant, Ch. and Touze-Soulet, T. M. . 161 

FRUITS 

March 1960, Vol. 15, No. 3 

The banana cargo boat — D eullin, R. . . .99 

The soils of banana plantations on the Ivory Coast 

— ^Dabin, B. AND Leneuf, N. . . . 117 

Citrus fruits in Israel — C umelli, A. . . . 124 

The Pistochion tree in Iran — L arve, M. . . 139 


LA REVUE DE LA CONSERVE 
January — February 1960, Vol. 15, No. 1 
Colour and preservation of meat products : Action of . 
the combination ‘nitrite-pH-Redox’ — S panzaro, 

F. ...... 42 

Pre-conservation of pork — Freezing with the 

ultimate aim of transformation into salt pork 44 

Vitamin K 5 as a preservative for meat products 49 

Ascorbic acid as an additive in meat salting 51 
Pigments and dyes of plastic materials and wrappings 54 

Use of sorbitol in the food preserving industries 55 

Addition of sugar to fruit juices-SPANZORO, F. . 57 

Sea fishing in Dahomey — ^\^ incent-Cuaz, L. . . 121 

March — April 1960, Vol. 15, No. 2 

Sealing of cans — S avary,'M. . . . .59 

Inhibition of germination of edible bulbs — B runelet, 

L. AND Vidal, P. . - . . . . 69 

Freezing of apricots: Experience in Morocco 

• — Brunelet, L. and Viral, P.. . . .121 

Problem of dilution (fruit juices) Brunelet, L. and 

Vidal, P. ... . . . 129 

Refrigerated brines — S tern, J. and Dassow, J.-A. . 193 

REVUE PRATIQUE DU FROID 
May 1960, No. 179 

Thermo-electric refrigeration — S taebler, L.-A. . 25 

The multi-ring compressor without lubrication 

(conclusion) — R itter, U. . . . .32 

Bananas; preservation, refrigeration, wrapping 

— Deve, F. . . . . . . 45 

Application of refrigeration for fitting by shrinkage 
— Gasluel, M. L. . . . . . 49 

Precautions against the freezing of soils in the con- 
struction of refrigerating installations — P au, J. and 
Saint-girons, G. . . . . . 50 

Driers for sausages and hams — C auhape, J.-H. . 52 


SPANISH 

ANALES DE BROMATOLOGIA 
1960, Vol. 12, No. 1 

Application of chromatography to the investigation page 

c J • 1 i * 1 


of dyes in foods, drinks and pharmaceutical 
products — Dellinger, H. S. . . . 9 

Chromatography of some wines from Navarre (free 

amino acids) — Martinez Burges, L. . .19 

Urinary elimination of vitamin B^ in relation to the 
nutritive condition of a sector of the Spanish 
population — Fernandez Del Campo, J. A. C. . 27 

Study of the water of Cenio river basin and its 

sources (Tarragona) — ITellin, I. . . . 53 

New method for the extraction, concentration and 
purification of acidic, water-soluble, synthetic dyes 
in foods and drinks — 'Dellinger, FI. S. . .113 

Preserving action of chlorotetracylines in milk — • 

Tejerina, G. AND Portoles, A. . . .117 


1960, Vol. 12, No. 2 


Studies on the Spanish diet XVIII. Investigation 
of the population of Villarin de Campos (Zamora) 

— Florez Vidal, C. . . . . . 127 

Studies on the Spanish diet XIX. Investigation of 
the population of Langa del Castillo (Zargoza) 

— Alonso Aranguena, P, . . . .139 

Studies on the Spanish diet XX. Investigation of 
the population in a valley of the Aragon Pyrinees — 

— Garcia Oncins, M. . ... .153 

Studies, on the Spanish diet XXL Investigation in 
the population of Cadiz — Sanchez Rodriguez, 

M. . ... . . .163 

Studies on the Spanish diet XXII. Investigation 
in the locality of Carovaca (Murcia) — E lgado 
Garcia, j, A. ...... 175 

Studies on the Spanish diet XXIII. Investigation 
made among the population of Tarrasan (Barce- 
lona) — C omas Font, M. . . . .185 

Studies on the Spanish diet XXIV. Direct family ‘ 
investigation of the diet in Villanueva Y Geltru 
(Barcelona) — B enavent Segui, M. , . 195 

Studies on the Spanish diet XXV. Direct family 
investigation of the population of Barcelona — 
Bocanegra Morego, Ma del C. et al, . . 209 

Studies on the Spanish diet XXVI. Investigation 
of the population of Huelva — ^W ilke, C. . . 227 


BOLETIN DE LA OFICINA SANITARIA 
PANAMERICANA 

April 1960, Vol. 48, No. 4 

Necessity of a health and preventive consciousness 
in the professional — Chaves, M. M. . . 303 

Inquiry into the prevalence of tuberculosis in Japan 

1954 — Yamaguchi, M. ei . . . 320 

Report for the month of November 1959 on the 
campaign of eradication of Aedes aegypti in the 
Americas . . . . . . 335 


DUTCH 

NEDERLANDS MELK-EN ZUIVELTIJDSCHRIFT 
1960, Vol. 14, Nos. 1-3 

The oxidation-reduction potential of starter and of 
milk inoculated with starter — Galesloot, Th. 

E. and Kooy, j. S. . . . . . 1 
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Bacterial contamination during the bottling of page 

UITTST, bulk-sterilized milk — Labots, H., 
Stadhouders, J. and Galesloot, E. . . 23 

Investigation of peptides and ami noacids isolated 

from cheese — De Koning, P. J. . . . 34 

Standardization of methods for the analysis of milk 

and dairy products in the Netherlands: Butyro- 
metric determination of the fat content of dried 
milk with the Van Gulik butyrometer — De 
Koning., P. J. . . . . .44 

VOEDING 

March 1960, Vol. 21, No. 3 


Hippocrates on nutrition — Baumann, E. D. . . 89 

The policy of nutrition, its application and its 

influence on nutrition in Europe — D oes, M. J. L. 110 

May 1960, Vol. 21, No. 5 

Diet in Dutch orphanages — Spaanjaars, D. F, E. 

AND WiLTSCHUT, M. E. G. .... 180 

Investigation of the diet of children in the United 

States in 1900 III — ^Jans, L. . . . . 193 

Microbiological quality of preserved foods in cans 

— Mossel, a. a. . . . . . 196 

Organoleptic quality and durability of canned foods 

— Leniger, H. a. . . . . . 209 

Organoleptic quality and durability of canned foods 

— -Das, C. C 211 

Nutritive value of foods preserved in cans — 

Den FIartog, C. . . . . .216 


CZECH 

PRUMYSL POTRAVIN 


1960, Vol. 11, No. 4 page 

Effect of some factors upon the quality of smoke for 

smoking meat products — Rusz, J. a/. . . 176 

Effect of sodium chloride on the keeping quality of 
butter — K ratochvil, L. ei «/. . . .182 

Application of ion exchangers in the fat industry 
— Kopecicy, A. . . . . .188 

Loss of vitamin C i n compotes — N evaril, L. . . 190 

Lactognost — new reagent fortesting pasteurized milk 

SuLC, J. AND SuCHU.MEL, J. . . .192 

Safety measures for protecting operators of freezing 

sets — ^J edlicka, J. . ... . . 194 

Calculation in hatcheries^ — K lapka, J. . . 196 

Utilization of condensed and dehydrated whey 

SiMAN, J. . . . . . .198 

Analytical methods in the production of the flavour- 
ing and spicing agents Dolnik, J. and 

Pliska, V. . . . . . .199 

Microscopic analysis of pancreatic tissue supplied 
by slaughter-houses and changes taking place 
during its autolysis — B ohm, R. . . . 207 

Determination of fat in cream — D anek, J. . . 210 

Microflora of frozen meat and its typical features 
— ArPAI, J. AND Banhegyi, M. . . . 212 

VYZIVA LIDU 
May 1960, Vol. 15, No. 5 
Development of the science of nutrition in Slovakia 
since 1945 — Bucko, A. . . . .66 
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i Ex: DR. B. LANGE, GERMANY ] 

i Universal Colorimeter Model J I 

I For Colorimetry, Fluorimetry and Nephelometry | 

f The instrument works on 2 photocells in balanced circuit which makes the readings very stable. I 

I The readings are consistaint and easily reproducibly. A constant voltage transformer is built-into I 

I it to eliminate the effects of line voltage fluctuations (within plus/minus 30%). The instrument is | 

I highly sensitive because the transformer keeps the colour temperature of the lamp constant. 1 

I An important feature of the Lange Colorimeter is the builtin calibrating device by means of I 

= which the colorimeter can be calibrated before taking measurements thus making the readings i 

I independent of the age of the lamp or photocells. | 

I This is the most versatile Colorimeter: it takes both test-tubes and rectangular cuvettes i 

1 (from 0.1 to 100 ml). It can be used for fluorimetry and nephelometry, a third photocell being | 

f placed below the left hand photocell at right angles for measurement of scattered light. By means f 

1 of the reflectance accessory the colour of solids and powders can be measured. j 

I An added advantage is that it works on both AC mains or 6 V battery. | 

I Other Instruments: Flame photometers Polarographs, Illumination meters, Reflection and Gloss | 

= meters, Fluorescence and Turbidity meters. 

^ Sole Agents in India : 

1 TOSHNIWAL BROS. (Private) LIMITED 

I 198, Jamshedji Tata Road, Bombay 1 

Branches: 

I AJMER : CALCUTTA : DELHI : MADRAS | 
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T his section contains abstracts of papers on Food Science and Technology selected so as to 
serve the needs of food and allied industries in India and is divided into three parts. Part I 
comprises abstracts of papers published by the CFTRI, Mysore, reprints of which can be had from 
the Institute on request. Part II consists of abstracts of papers published in important Indian 
iournals. Part III contains abstracts of important articles from foreign journals. 


Flavour restoration in man- 
darin orange concentrate with 
orange oil, by Pruthi J. S., 
Sathyanarayana Rao, N. S., and 
Girdhari Lai, Indian Perfumer^ 1959, 
3 (1), 1. — The natural flavour of 
orange juice, which is mostly due to 
the presence of volatile essential oil, 
is lost during the process of vacuum 
concentration. The results of ex- 
periment conducted to determine 
the optimum level of fortification 
of mandarin orange concentrate or 
reconstituted juice with freshly 
extracted orange peel oil have been 
presented and discussed in this 
paper. Flavour evaluation of fresh 
and reconstituted juices was done 
by a selected panel of judges 
according to Hedonic scale. The 
data thus obtained were statistically 
analysed. Results indicate that 
unlike Valencia orange juice con- 
centrate, addition of orange peel 
oil to the reconstituted Coorg 
Mandarin orange juice is very 
essential. The optimum levels of 
fortification of oil to the reconstitut- 
ed Mandarin orange juice and 
four-fold concentrate were 0.02 and 
0.08 per cent v/v respectively. The 
addition of Talatone’ at the rate of 
lOOp.p.m. did not significantly imp- 
rove the flavour of the concentrate 
or the juice reconstituted therefrom. 

Studies on the roasting of 
coffee, by Natarajan, C. P., et aL, 
J. sci. industr. Res., 1960, 19 A (1), 
32. — The roasting characteristics 
of arabica and robusta coffee have 
been investigated with special refer- 
ence to the relation between finish- 


ADULTERATION 

Detection of synthetic essence 
of mustard in mustard oil, by 
Gupta, J. C., Atma Ram and Om 


PART I (Cftri) 

ing temperature of roast, colour, 
swelling and breaking strength of 
beans and the chemical composition 
of the brew. The roasting charac- 
teristics of the two varieties have 
been found to be different, and 
colour development has been found 
to be proportional to finishing 
temperature and duration of roast- 
ing. A linear relation has been 
observed between the colour of 
roast coffee and swelling ratio of 
the beans; the latter is influenced 
more by the temperature of which 
roasting is done than by the dura- 
tion of roasting. During roasting, 
the total solids content and colour 
of the brew from roasts increase 
with roasting up to a point beyond 
which they decrease; chlorogenic 
acid and total sugar also decrease 
during roasting but caffeine content 
remain almost constant. It has 
been observed that the degree to 
which coffee beans are roasted can 
be defined in terms of finishing 
temperature, colour, breaking stre- 
ngth and swelling ratio of the roast 
beans. 

Studies on calcium fortifica- 
tion of rice, by Radhakrishna- 
murthy, R., Desikachar H. S. R. and 
Subrahmanyan, V., J. sci. indiistr. 
Res., 1959, 18 C (12) 245.— The 
Talcuring’ process as a method of 
fortification of rice with calcium 
has been found to be uneconomical. 
Among other possible methods of 
fortification, spraying the rice with 
calcium acetate solution in the 
presence of sodium or ferric phos- 
phate solution increases the reten- 

PART II (Indian) 

Prakash, Res. & hid., 5 (2), 36. — 
The characteristic pungent odour 
of mustard oil is due to the presence 
of allyliso thiocyanate which is form- 


tion of calcium to about 45 per cent. 
Further, steam treatment of the 
above samples increases the reten- 
tion to about 70 per cent. A 
calcium-rich preparation contain- 
ing 34 per cent calcium could be 
prepared from a mixture of calcium 
carbonate (85 per cent) and wheat 
flour (15 per cent) and mixed with 
the rice. Eighty per cent of the 
calcium thus added was retained in 
the cooked rice. 

Changes in tin and iron con- 
tent of some Indian canned 
fruits and vegetables during 
storage, by Siddappa, G. S. and 
Bhatia, B. S., Indian Food Packer, 
1960, 14 (1), 8. — The changes in 
tin and iron content during pro- 
longed storage at 24-30° C and at 
37° C in the case of canned fruits 
like mangoes, orange segments, 
guava, banana, melon, pineapple, 
grape, sapota, custard apple and 
palmy rah, palm kernel and canned 
vegetables like potato, tomato, field 
bean, green chilli, curried jack fruit, 
etc., have been studied. The tin 
content rarely exceeds the limit of 
143 p.p.m. even at the end of 2 years’ 
storage at ordinary room tempera- 
ture. The iron content also is very 
small and rarely exceeds 60 p.p.m., 
the majority of the values being in 
the range of 10-40 p.p.m. In the 
case of canned fruits stored con- 
tinuously for a long time at 37° C, 
however, the tin content can be far 
in excess of the prescribed limit, 
but this occurs at the time when the 
cans are flippers or swells. 


ed as a result of hydrolysis of the 
glucoside, sinigrin occurring in the 
mustard seed. The hydrolysis is 
caused by a ferment, myrosinase 
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in presence of water and at a suit- 
able temperature. Allyl iso thio- 
cyanate is also produced synthetic- 
ally. Mustard oil is sometimes 
adulterated with the synthetic pro- 
duct. Methods of detection of the 
adulterant based on the presump- 
tion that hydrocyanic acid was 
present in the synthetic essence, 
gave negative results. In this paper, 
the AA report a dependable 
method of detection based on the 
physical and chemical properties 
of the natural essential oil of mustard 
and the synthetic essence. Natural 
essential oil obtained by steam 
distilling the mustard oil was 
analysed for specific gravity, refrac- 
tive index and optical rotation and 
the values have been compared with 
those of the synthetic essence. 
Distinct variation is observed in the 
physical properties of the natural 
and synthetic essences. The phlo- 
roglucinol test further helps in 
'clearly distinguishing the two, as 
the yellow stain of the reagent and 
allyl iso thiocyanate gradually 
changed to pinkish colour in about 
2-3 hr. in the case of synthetic 
essence while with the natural 
essence, the colour did not change 
even on keeping for a long time. 

K.L.R. 

Application of paper chroma- 
tograpiiy to differentiate ghee 
from other fats. II. Directly 
spotting fats on chromatogram, 
by Ramachandra, B. V: and Dastur, 
N. N., Indian jf. Dairy Sci., 1960, 
13 (1), 29. — ^A paper chromatogra- 
phic method was standardised for 
distinguishing different fats com- 
monly used as adulterants for ghee. 
When 50 per cent solutions of fats 
were spotted on the chromatogram 
the movements of the fats were 
visible in ordinary light. It was 
possible to distinguish ghee adul- 
terated with 10 per cent vanaspati 
and 5 per cent body fat from the 
genuine product. The advantages 
and limitations of the method are 
discussed. 

ANALYTICAL 

Implications in the analysis of 
cm'd {dahi) by Mitra, S. N., et aL, 


J. & Proc, Inst. Chem., 1960, 32 
(1), 3. — -Estimation of fat and SNF 
in dahi (curd) is not always the 
same as in case of milk. Fat is best 
estimated in sour dahi by the W er- 
ner-Schmidt method, Gerber pro- 
cess not being suitable for the 
semi-solid consistency of the 
product. In sweetened dahi Roese- 
Gottlieb procedure should be 
applied. A modified form of the 
ordinary Werner- Schmidt tube has 
been described for the fat extrac- 
tion, with a siphoning arrangement 
which permits removal of the top 
ethereal layer without disturbing 
in any way the lower layer. This is 
more convenient than the conven- 
tional Roehrig tube. Determina- 
tion of SNF is complicated by the 
fact that during the formation of 
dahi volatile substances, mainly 
acetic acid, may be formed. For 
very exact figure, the acidity may 
be neutralised with standard alkali 
prior to drying just as for sour or 
altered milk, and making a correc- 
tion for the alkali added. For 
routine work, however, the total 
solids, could be determined with 
reasonable accuracy by simply dry- 
ing a portion just as in case of milk. 
Amount of volatile acid formed in 
dahi is not, in general, considerable 
and usually does not exceed 0.2 
per cent as acetic acid. It is much 
less in sweetened dahi. Evaporation 
of some water during preparation of 
dahi more than counterbalances this 
amount of volatile acid, and actually 
results in increase in the different 
constituents over those of the 
corresponding milk. Estimation of 
SNF of sweetened dahi involves 
separate estimation of the sucrose 
present. 

BIOCHEMISTRY AND 
NUTRITION 

Effect of tocopherol defici- 
ency on certain tissue enzymes 
of the growing rat, by Srikantan, 
T. N. and Krishna Murti, C. R.,. 
J. sci. indiitr. Res., 1960, 19 C (1), 
1. — Young rats fed a tocopherol- 
free diet for 16 weeks do not show 
the visible symptoms and histologi- 
cal changes associated with muscular 
dystrophy. The tissues of the 
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animals were, however, completely 
depleted of tocopherol reserves at 
the end of this period. Oxygen 
uptake measurements on tissue 
homogenates do not reveal any dif- 
ference in the rates of oxidation of 
succinate by liver and heart in the 
control and deficient groups al- 
though the kidney and brain of the 
deficient group consume less oxygen 
on succinate. In contrast, the testes 
of the deficient group consume twice 
as much oxygen as those of the 
control group. Tetrazolium reduc- 
tion by kidney homogenate is 300 
per cent more in the deficient group 
than in the control group. 

Proteins of double bean {Faba 
Vidgaris Moench): Part I — Isola- 
tion, fractionation and amino 
acid composition of the proteins, 
by Kunjlata Kothary and Kamala 
Sohonie, J. sci. mdiistr. Res., 1960, 
19 C (1), 14. — Three major pro- 
teins have been isolated from the 
aqueous extract of double bean by 
ammonium sulphate fractionation 
(0.750 and full saturation of ammo- 
nium sulphate) and the nitrogen 
distribution in the proteins has been 
studied. The essential amino acid 
composition of the proteins, deter- 
mined microbiologically, shows 
that, compared to casein, the double 
bean proteins are deficient in me- 
thionine, lower in leucine, isoleu- 
cine and valine, but are comparable 
in histidine, tryptophan and phenyl 
alanine contents. 

Proteins of double bean {Faba 
Vidgaris Moench): Part II — 
Studies on in vitro digestion, by 
Kunjlata Kothary and Kamala 
Sohonie, J. sci. industr. Res., 1960, 
19 C (1), 16. — The availability of 
essential amino acids from the 
double bean proteins C, and D^^ 
isolated earlier, has been investi- 
gated by subjecting them to diges- 
tion, in vitro, by (i) pepsin, (ii) 
trypsin and (iii) pepsin followed by 
trypsin, and compared with that 
from casein subjected to similar 
treatment. Protein C has been 
found to be 50 per cent less digesti- 
ble than casein when subjected to 
peptic digestion. The digestibility 
of all the double bean proteins is 
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very poor compared to that of casein 
when they are digested by trypsin. 
The double bean proteins are 
slightly less digestible than casein 
when digested with pepsin followed 
by tryptic digestion. Evidence is 
presented to show that a trypsin 
inhibitor is associated with the 
double bean proteins. 

Amino acid and vitamin con- 
tents of yeast hydrolysate from 
distillery sludge, by Rastogi, M. K. 
Saxena, K. C. and Agarwala, S. C., 
J.sci. industr. Res.j 1960, 19C(1),18. 
— Yeast hydrolysate prepared from 
distillery sludge has been analysed 
and found to contain sufficient 
amounts of riboflavin, thiamine and 
niacin, in addition to all the essential 
amino acids. The product compares 
well with dry brewer’s yeast and is 
useful as a supplement in growth 
media for microorganisms and in 
protein deficiency diseases. 

Studies on pulse proteins: 
Association with thiamine and 
nicotinic acid content of pulses, 
by Esh, G. C., and De, T. S., J. & 
Proc. Inst. Cheni., 1960, 32 (1), 14. 
— Thiamine and nicotinic acid 
contents in both low and high 
protein samples of seven kinds of 
pulses . such as Bengal gram, 
green gram, red gram, black gram, 
dried peas, khesari and lentil have 
been estimated. Thiamine and 
nicotinic acid in 13 samples of 
Bengal- gram grown from different 
strains have also been studied. The 
results tend to show significant 
variation in the occurrence of these 
three essential nutrients as a result 
of strain difference. The strains 
yielding samples with high protein 
content may not give high value of 
either thiamine or nicotinic acid 
and vice versa. 

Effect of dietary deficiencies 
of folic acid and choline on lipid 
metabolism in the rat, by Dalai, 
F. R., et aL, Indian J. med. Res., 
1960, 48 ( 1 ), 59. — In folic acid- 
deficient rats reared on a 5 per cent 
casein diet, low in choline and methi- 
onine, there is improvement in 
tissue phosphorylcholine levels after 
supplementation with either choline 
or folic acid ; together their effects 


are more. Other observations re- 
ported relate to liver levels of total 
choline, methionine, nitrogen, lipids 
and SH and to in vivo conjugation 
of glycine and administered 
^-aminobenzoic acid as well as 
uptake of inorganic phosphate by 
liver mitochondria. A study of fat 
absorption in relation to dietary 
levels of choline and folic acid and 
choline in lipid metabolism are 
discussed. 

Folic acid and labile methyl 
oxidation, by Fatterpaker, P., et al., 
Indian J. hied. Res., .I960, 48 (1), 
67. — The influence of dietary sup- 
plements of folic acid, choline and 
methionine on the oxidation of 
methionine-methyl to COg and 
formate by liver enzymes of rats 
reared on a low- choline-low- 
methionine-folic acid deficient diet, 
has been studied. These supple- 
ments were found to increase 
the methionine oxidation in vitro. 
Urinary excretion of formate is 
reduced in group, receiving folic 
acid or methionine. Studies on in 
vitro oxidation of methionine — 
also showed a reduction 
in the formation of C 14 — formate in 
group, receiving folic acid although 
the formed was unaffected 

by folic acid. Evidence is provided 
suggesting that formate oxidation 
in normal rat liver is not necessarily 
catalase linked. The implications 
of these observations in elucidating 
the function of folic acid are dis- 
cussed. 

Influence of dietary glycine 
and serine on lipid metabolism 
in the rat in folic acid deficiency 

by Prema Fatterpaker and Sreeni- 
Y 2 iS> 2 in,K.,Indian%nied. Res., 1960, 
48 ( 1 ), 73. — On an 8 per cent casein 
diet, low in choline and methionine, 
the utilization of added glycine or 
serine by the growing rat requires 
the presence of adequate amounts 
of folic acid. In folic acid-fed 
groups the extra dietary glycine and 
serine are utilized efficiently for the 
synthesis of choline and methionine 
hence reducing the lipogenic mani- 
festation of glycine toxicity. A 
supplement of 1 -cystine improves 
liver levels of methionine and 


choline, suggesting the possibility 
that utilization of methionine pre- 
cedes choline synthesis de novo. 

Studies on pyridine nucleo- 
tide metabolism. Part IV. Effect 
of protein deficiency on Ribosyl 
nicotinamide synthesis by rat 
liver preparations, by Tulpule 
P. G., Indian J. med. Res., 1960, 48 
(1), 96.-Nicotinamide riboside (NR) 
synthesis from nicotinamide and ri- 
bose- 1 -phosphate by partially puri- 
fied liver preparations was studied 
in normal and protein deficient rats. 
The evidence presented indicated 
that in the chain of reactions in the 
formation of DPN from nicotina- 
mide, NR synthesizing enzyme 
system of the liver of rat is not as 
sensitive to protein depletion as 
the later step in the synthesis of 
DPN from NMN and ATP re- 
ported earlier. Studies with blood 
have shown that in rat the effect of 
protein depletion on DPN con- 
centration of this tissue is a reflec- 
tion of its concentration in and 
synthesizing capacity of the liver. 

DAIRY 

Composition of milk, by Pra- 
phulla, PI. B. and Anantakrishnan, 
C. P., Indian J. Dairy ScL, 1960, 
13 (1), 24. — There was a strong, 
positive correlation between the Na 
and chlorine contents of both cow 
and buffalo milk. The correlation 
between K and chlorine was also 
positive for both cow and buffalo 
milk though not very highly signi- 
ficant. The correlation between 
chlorine and lactose contents was 
negative for both cow and buffalo 
milk, the relation in the latter being 
not highly significant statistically. 
The relation between Na and K 
contents of cow milk was positive 
and highly significant, whereas no 
such relation was observed in the 
Na and K contents of buffalo milk. 
The correlations, between milk 
yield and the yields of Na, K, chlo- 
rine and lactose, were all positive 
and higlily significant statistically. 

FRUIT AND VEGETABLE 
PRODUCTS 

Storage loss of sulphur dioxide 
in ripe mango pulps preserved 
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with bisulphites, by Bose, A. N. 
and Lodh, S. B., Proc, Inst. 
Chetn., 1960, 32 (1), 9. — An inves- 
tigation carried out for finding the 
loss of SO 2 from Fazli mango pulp 
preserved with 1000 p.p.m., 750 
p.p.m., and 500 p.p.m., of SO 2 and 
Langra mango pulp preserved with 
1000 p.p.m. and 750 p.p.m., at 
their natural pH and stored at room 
temperature showed that the rate of 
loss of SO 2 was less when the initial 
concentration was 1000 p.p.m. of 
SO 2 than with other concentrations 
of SO 2 for both the varieties of 
pulp. The relative loss of SO 2 
was less in case of Langra pulp than 
that occurring in case of Fazli. The 
loss of SO 2 from the pulp having 
initial SO 2 content of 1000 p.p.m. 
was 560 p.p.m. in 156 days in case 
of Langra while that in case of Fazli 
was 550 p.p.m. in 86 days. The 
pulp with initial SO 2 content of 
concentration 750 p.p.m. spoiled 
in case of Langra in 130 days when 
its SO 2 concentration was 404 p.p.m. 
and in case of Fazli it was spoiled 
in 47 days only when it contained 
359 p.p.m. of SO 2 . Fazli pulp 
preserved with 500 p.p.m. of SO 2 
was fermented in 29 days when its 
SO 2 concentration was 253 p.p.m. 
Determination of loss of SO 2 from 
Kanchanlangra pulp stored at 37^ C 
showed that the losses of SO 2 from 
pulp having initial SO 2 content 1000 
p.p.m. and 750 p.p.m. were 375 
p.p.m. and 340 p.p.m. respectively 
after 6 months’ storage. 

OILS AND FATS 

Studies on edible oils. Part I: 
Nutritive value of heat-treated 
oils, by Esh, G. C., et aL, Ann. 
Biochem. exptl. Med.y 1960, 20 (8), 
41. — ^Authentic samples of crude 
arachis oil, purified arachis oil, 
'Dalda’ (hydrogenated arachis oil), 
mustard oil, sesame oil and ‘Coco- 
gem’ (purified coconut oil) were 
heated to 180° C for different period 
of time upto 10 hours in open air 
and their nutritive values compared 


with that of fresh oils. In all cases 
iodine value of the heated oil de- 
clined and acid value remained 
almost constant. Peroxide value 
of the oils with initial low value 
increased whereas that with initial 
high value declined as a result of 
heat treatment. When fed to 
weanling rats at 10 per cent level in 
the diet for 28 days 1-hour heated 
oils had no marked adverse affect 
on the growth rate, whereas 10-hr. 
heated oils had a significant growth 
depression in all cases. Coconut 
oil, however, tended to show least 
such effect. Liver and kidney data , 
did not demonstrate any change in 
the body- weight organ ratio. The 
relative association of lower iodine 
value, change in peroxide value, 
degree of heat treatment and level 
of heated oil in the diet with thermal 
deterioration of the oils have been 
discussed. 

Safflower seed and oil: Part 
II. Composition and utilisation, 
by Bhojraj Naidu, N., Indian Oil- 
seeds J., 1960, 4 (2), 70.— In India 
safflower acreage is estimated at 1.3 
million mostly in Bombay, Mysore 
and Andhra Pradesh. The com- 
position of safflower seed, meal 
and oil are given. The importance 
of the oil for the edible and indus- 
trial purposes lies in the presence 
of large amounts of linoleic acid 
(75 per cent), useful against heart 
diseases and in surface coatings. 
The methods of milling the seed 
by bullock-driven ghanis, hydraulic 
presses and the solvent-extraction 
methods as practised in Australia are 
described. Refining losses are very 
low, and bleached oil colour very 
light. The oil may be used as a 
salad oil for hydrogenation and as 
an ingredient in many food and 
pharmaceutical products; but its 
stability is poor and the use of 
antioxidants need study. Decorti- 
cation of the seed gives approximate- 
ly 40 per cent protein meal suitable 
for laying-hen ration. The drying 
qualities of safflower seed oil and 


its bodied and polymerised oil are 
reviewed. 

GENERAL 

Hardboards from coconut 
fibre, by Joseph George and Joshi, 
H. C.,Res. & Ind., 1960, 5 (3), 66. 
— Coconut fibre has been tried as a 
possible raw material for the prepa- 
ration of hardboards. It has been 
found that a milk softening treat- 
ment to the fibre improves the 
felting quality of the pulp produced 
and gives a stronger board than that 
obtained with pifip from untreated 
fibre. The A A have reported the 
results of their studies on the use of 
fibre from unretted coconut husk 
and coir shearing waste for the 
preparation of hardboards. Coco- 
nut fibre and coir shearing waste 
were softened by suitable alkali 
treatment and pulp was obtained 
from them at yields of 65 and 70 per 
cent respectively. The pulp was 
formed into a felt in a laboratory 
board-forming machine. For some 
boards, one per cent rosin soap or 
0.5 per cent phenolformaldehyde 
resin on the dry wt. of the pulp was 
used as a sizing agent. The felt 
was removed and pressed in a 
hydraulic steam-heated press at 
145-150°C for 15 minutes at pres- 
sures of 17.5-50 kg./sq. cm. Tem- 
pering was given to some boards 
by employing heat treatment or oil. 
After conditioning the boards to a 
moisture content of 8-10 per cent, 
they were tested for modulus of 
rupture and water absorption. The 
characteristics of the boards obtain- 
ed by different treatments are given. 
The results indicate that boards 
from unretted fibre have better 
strength properties than those from 
coir shearing waste. The high 
water absorption property found in 
both the types can be considerably 
reduced by using sizing agent or by 
oil tempering. Cashewnut shell 
liquid is found to be more effective 
than linseed oil in reducing water 
absorption. k.l.r. 
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ADDITIVES 

Use of emulsifiers and emulsi- 
fied oils to reduce cohesion in 
canned white rice, by Ferrel, 
R. E., Kester, E, B. and Pence, 
J. W., Food TechnoL, 1960, 14 (2), 
,102. — Short-grain or pearl rices, 
produced principally in the western 
states, normally are quite sticky 
as. well as cohesive when cooked. 
The sticky character was largely 
overcome by a canning progress 
developed at this USD A laboratory. 
An undesirable degree of cohesive- 
ness remained, however, making 
the rice difficult to remove from the 
container and to separate into 
individual kernels. This report is 
concerned with treatment of the 
rice with surface- active materials 
and vegetable-oil emulsions to 
reduce cohesion between kernels 
without affecting other properties 
of canned rice. A rinse treatment 
with dilute vegetable- oil emulsions 
or dilute dispersions of certain 
surface-active agents during cann- 
ing proved to reduce markedly the 
cohesion. Cold storage of the 
product after canning was also 
beneficial. Neither the type nor 
concentration of emulsifier in the 
emulsion influenced significantly 
the degree of cohesion in treated 
products. Emulsifiers differed in 
their effect upon cohesion when 
used alone, but no correlation with 
their type or structure was evident. 
Reduction of cohesion in the rice 
was directly related to the logarithm 
ofoil concentration in the emulsions. 
Amount of oil taken up by the rice 
'reflected the concentration of oil 
in the emulsion but barely exceeded 
1.0 per cent even at a level of 15 
per cent oil in the rinse. When oil 
level was below 5 per cent in the 
rinse, a taste panel could not re- 
liably distinguish between treated 
and untreated rice. No change in 
organoleptic properties appeared 
in treated rice after 19 weeks of 
holding at 100°F. Small though 
significant differences in cohesive- 
ness were found among treated 


samples of milled rice of different 
age and crop year. 

ANTIOXIDANTS 

Antioxidants in dry fat sys- 
tems : Influence of the fatty acid 
composition of the substrate, 

by Lea, C. H., J. Sci. Fd. Agric.j 
1960, 11 (3), 143.— The activities 
of a number of antioxidants have 
been compared at 37° and 50° in 
purified distilled methyl esters of 
cottonseed, linseed and cod liver 
oil fatty acids, to which a small 
quantity of the p re-oxidised ester 
had been added as ‘starter’. Rela- 
tive activities were found to vary 
considerably with the fatty acid 
composition of the substrate and 
with the 'temperature and level of 
oxidation at which the measure- 
ments were made. 

BIOCHEMISTRY AND 
NUTRITION 

The effect of diet on serum 
cholesterol levels in the normal 
rat, by Lushbough, C. H., et al., 
J. Amer. Oil Cheni, Soc,, 1960, 37 
(2), 98. — In a long-term study of the 
effects of specific nutrients upon the 
serum cholesterol levels in indi- 
vidual rats, average serum choles- 
terol levels increased between 29 
and 41 weeks in all experimental 
groups, and small consistent de- 
creases were observed between 
41 and 50 weeks. Serum choleste- 
rol levels increased slightly with 
increasing levels of casein in the 
diet when increased levels of fat 
were fed. The substitution of 
1 per cent cholesterol for either lard 
or corn oil resulted in increased 
levels of serum cholesterol and 
increased variability among the 
animals within each experimental 
group. 

The utilization of some B 
vitamins administered to the 
rat apart from the diet, by Sarett, 
H. P. and Morrison, A. B., J*. Niitr., 
1960, 70 (1), 37. — Two experi- 
ments were conducted to determine 
whether limiting amounts of thia- 


mine, riboflavin, pyridoxine and 
pantothenic acid are used as 
well by growing rats when given 
apart from the diet as when given 
with the diet. In the first experi- 
ment, one group of animals receiv- 
ed these vitamins in the diet 
throughout the day, while a second 
group received an equivalent amount 
of the vitamins once a day by 
stomach tube. The results show- 
ed no significant difference in aver- 
age weight gain or efficiency of food 
utilization. 

In the second .experiment, the 
animals were first trained to con- 
sume their daily food within one 
hour to permit administration of B 
vitamins apart from the diet (either 
immediately after eating or several 
hour later). The weight gain of 
these animals was similar to that of 
the pair-mates which received the 
vitamins in the diet. Significantly 
more water was consumed by rats 
receiving the vitamins in the diet, 
and these animals had relatively 
smaller kidneys than those receiving 
the vitamins separately. B vitamins 
administered separately from the 
diet once each day appear to be as 
well utilized as those incorporated 
in the diet. 

Zinc requirement and balance 
studies with the rat, by Forbes, 
R. M. and Yohe, M., J. Nutr., 1960, 
70 (1), 53. — -In a series of growth 
and balance studies concerned with 
investigating factors affecting the 
zinc requirement of the young al- 
bino rat, increasing calcium level 
from 0.8 to 1.6 per cent of the diet 
was observed to depress weight 
gain at all levels of zinc fed both in 
diets containing casein and those 
containing isolated soybean protein. 
Apparent absorption of dietary 
zinc and its urinary excretion were 
not affected by increased calcium. 
Zinc requirement was 18 p.p.m. 
with 7 p.p.m. derived from soy 
protein and the remainder from 
ZnCOg*, 12 p.p.m. with 7 p.p.m. 
supplied from casein and 5 from 
ZnCOg; and 12 p.p.m. with 2 to 4 
p.p.m. derived from egg white and 
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the remainder from ZnCO 3. Appa- 
rent absorption of zinc from casein, 
ZnCOg and isolated soybean pro- 
tein was 84, 51 and 44 per cent, 
respectively. 

Amino acid balance and im- 
balance. III. Quantitative studies 
of imbalances in diets contain- 
ing fibrin, by Kumta, U.S. and 
Harper, A. E., J. Niitr.^ 1960, 70 
(2), 141. — -Amino acid imbalances 
have been induced in diets contain- 
ing low levels of fibrin by the addi- 
tion of (1) relatively small amounts 
of methionine and phenylalanine 
and (2) amino acid mixtures lacking 
in a single amino acid. 

The imbalance induced by the 
former method can be observed 
when as little as 0.25 to 0.5 per cent 
of a mixture of methionine and 
phenylalanine is added to a diet 
containing 6 per cent of fibrin. 
The growth depression can be 
corrected by supplementing this diet 
with relatively small amounts of 
the limiting amino acids, leucine, 
isoleucine, valine and histidine. 

The effect of an imbalance in 
increasing the need for the limiting 
amino acid has been examined by 
using amino acid mixtures lacking 
in leucine, isoleucine, valine or 
histidine and measuring the growth 
responses to graded levels of each 
of these in turn. Measurements of 
food intake in these experiments 
indicated that an imbalance reduces 
the efficiency of utilization of the 
limiting amino acid. 

The depression in growth caused 
by the addition of methionine and 
phenylalanine occurs only when the 
diet contains 6 per cent of fibrin and 
involves a delicate balance with the 
next limiting amino acids leucine, 
isoleucine, valine and histidine. 
In contrast, the growth depression 
caused by an amino acid mixture 
lacking histidine can be demons- 
trated over a range of fibrin levels. 

FRUIT AND VEGETABLE 
PRODUCTS 

Problems in the preparation 
and handling of hot vended 
canned foods, by Peterson, G. T., 
Fox, J. F. and Martin, L. E., Food 
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Technol, 1960, 14 (2), 89.— The 
preparation and handling of hot 
vended canned foods present pro- 
blems of direct concern to the cann- 
ing industry and to the acceptance 
of such canned foods in general. 
Broadly these include: (1) bacterio- 
logical aspects of preparation, stor- 
age and handling of hot vended 
canned foods; (2) effect of high 
temperature storage . in vending 
machines on product quality; and 
finally (3) consumer acceptance of 
hot vended canned foods. Aspects 
of these various problems are 
discussed. Maintenance of pro- 
duct quality during high tempera- 
ture storage in the vending machines 
is of major concern to both the 
processor and vendor. The pro- 
cessor must determine acceptable 
quality storage life for his products 
and reformulate if necessary in 
order to maintain quality levels 
comparable to other methods of 
handling and serving foods. The 
food service industry also recog- 
nizes some problems in this type 
of merchandising particularly, the 
sanitation of vending equipment 
and can openers. Sanitary main- 
tenance of equipment and frequent 
changing of can openers on a regular 
schedule have done much to alle- 
viate this problem. Consumer 
acceptance of both the product and 
method of consuming (direct from 
cans) is a joint problem of the food 
service industry and food proces- 
sors. It is strongly recommended 
that food processors do everything 
possible to develop a wider variety 
of products as well as to improve 
existing products to withstand high 
temperature storage and retain high 
quality to help overcome ‘lower 
quality’ and ‘no variety’ objections 
or complaints. 

Comminuted orange : A novel 
process for its manufacture, by 
Braverman, J. B. S. and Levi, A., 
Food Technol, 1960, 14 (2), 106.— 
Since citrus peels contain more than 
twice the amount of ascorbic acid 
than does the juice of the endocar- 
pium and all of the essential oil is 
incorporated in the flavedo, some 
producers of citrus products have 
tried to make use of this resource. 


One way is to convert the whole of 'i 
the citrus fruit into an edible pro- 
duct. ‘Comminuted orange’ is a ; 

recently coined term introduced || 

into the trade dealing with citrus l| 

products. It means transforming j 

citrus fruit into paste of more or less j 

fine texture by means of some sort 
of disintegration. Apart from iso- 
lated articles and news items in 
industry journals and a few patents, 
practically nothing has been pub- 
lished on this subject. Most of the 
methods of manufacture at present 
used for comminuting citrus fruit 
are based on the following main 
steps: either whole citrus fruits, or 
the peel alone, or various propor- 
tions of juice, rag and peel are 
mechanically disintegrated and 
milled to a fine colloidal paste using 
suitable milling equipment. In 
some cases the milling is preceded 
by cooking the peel in double' 
jacketed stainless steel tanks in 
order to soften it before comminu- 
tion. What is usually required of 
a good product seems to be: {a) 
practical sterility of the product, 

{b) proper colloidal consistency, (c) 
retention of vitamin C, (d) inactiva- : 
tion of pectolytic enzymes, [e) good | 
keeping qualities. Existing pro- 1 

cesses of manufacture seem to have ii 
distinct deficiencies and leave much 
to be desired of the final product. 1 
The novel process of manufacture 1 

proposed in this article has been ' 
fully tried out on both a laboratory 
and a pilot-plant scale. It consists j 
in heating whole oranges in an f 
Henze apparatus and blowing out 
the contents, and subsequently 
finishing and milling the final 
product. Several important qua- 
lities in the final product have been 
attained by this process: complete 
sterility of the product, distintegra- 
tion without mechanical means, 
and finally inactivation of enzymes. 

The keeping qualities of the pro- 
ducts are described. 

Preservative effect of some 
antimicrobial agents on high- 
moisture dried fruits, by Nury, 

F. S., Miller, M. W. and Brekke, 

J. E., Food Technoh, 1960, 14 (2), 

113. — In recent years, the dried 1 
fruit industry of California has i 
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increased the moisture content of 
a substantial portion of the total 
pack of dried prunes and dried figs. 
It is likely that the trend to a 
higher-moisture products will em- 
brace other dried fruits, particularly 
raisins. There is a definite con- 
sumer demand for high- moisture 
dried fruits. These products are 
very tender, moist, and palatable 
and can be eaten out of hand. 
Although these fruits are already a 
part of the general trend toward 
ready-to-eat and convenience foods, 
certain problems of preservation 
require attention. Several preser- 
vatives for high-moisture prunes 
were tested by incubating treated 
and inoculated samples. Potassium 
sorbate and propylene oxide were 
found to be the most effective. 
Calcium propionate, dehydroacetic 
acid, and vitamin K5 were shown to 
be considerably inferior under the 
conditions of these experiments. 
Potassium sorbite was found to have 
a residual effect in that the treated 
prunes did not spoil in open pack- 
ages. 

INSECTICIDES 

Detection and estimation of 
the biologically active consti- 
tuents of pyrethrum, by Smith, 
H. J., y. ScL Fd. Agric., 1960, 11 
(3), 172. — A method is described 
for the determination of Cinerin I, 
Pyrethrin I, Cinerin II, and Pyre- 
thrin II in pyrethrum preparations 
based upon quantitative preparation 
and chromatographic separation of 
their 2, 4-dinitrophenylhydrazones. 
The method is rapid and is suitable 
for routine analysis. 

MEAT 

The influence of low level 
gamma irradiation, antibiotic 
treatment, storage temperature 
and vacuum packaging on 
flavour and bacterial changes 
in cured bacon, by Brown, W. 
L. and Schmucker, M. L., Food 
Technol, I960, 14 (2), 92.— Com- 
bination methods of preservation 
for extending the shelf life of meat 
products appear to offer numerous 
advantages over the use of a single 
method. The objectives of the 


present study were to evaluate 
storage stability and bacterial 
changes in cured bacon subjected 
to different handling and storage 
conditions after slicing. Using 
bacterial changes and flavour ratings 
by a trained panel as criteria of 
product acceptability it was estab- 
lished that holding temperatures, 
method of packaging, irradiation 
and addition of an antibiotic each 
had its effect on the quality of 
sliced bacon. Results indicated 
that low storage temperatures (28- 
-32° F) and vacuum packaging were 
slightly more effective in maintain- 
ing an acceptable product than any 
of the other treatments. 

The effect of sugar on the 
flavour and colour of smoked 
hams, by Mills, F., Weir, C. E. 
and Wilson, G. D., Food TechnoL, 
1960, 14 (2), 94. — Sugar has been 
employed in the curing of meat 
because, presumably, it has value in 
(1) enhancement or development of 
flavour, (2) development and pro- 
tection of the cured meat colour and 
(3) retardation of a putrefactive 
type of spoilage. This article re- 
ports a study on the effect of sugar 
on the colour development and 
retention and flavour of hams cured 
three to seven days. Between 
0.50-0.75 per cent sugar appears 
to be required to reach the threshold 
level for detection of sweetness in 
hams. This would correspond to 
50-75 lb. sugar per 100 gal. of 
pump pickle. This is probably 
higher than the concentration of 
sugar usually employed in commer- 
cial practice. Colour analysis in- 
dicates no effect of sugar upon 
colour production or stability. An 
effect upon the amount of colour 
development due to length of cure 
was observed. This would indicate 
that the effects of sucrose upon 
colour development and retention 
noted by other workers on long cure 
hams are not of significance when 
curing is limited to a few days. 
Bacterial flora did not appear to be 
affected by the treatment. If a 
sweetening agent is desired in 
rapidly cured hams, sucrose, dex- 
trose, or a cycylamate appear to be 
interchangeable. 


MICROBIOLOGY 

Observations on some beer 
spoilage lactobacilli, by Harris, 
J. O. and Watson, W.,J. Inst. Brezu., 
1960, 66 (2), 151.— A suitable 
medium for the quantitative deter- 
mination of lactic bacteria is des- 
cribed and the summary of the 
results of two years experience 
shows medium and method to be 
useful for practical microbiological 
control. Two strains of lactobacilli 
capable of diacetyl production in 
beer have been isolated. Their 
characters are described in some 
detail and their significance in 
relationship to beer spoilage is 
outlined. The effect of pH change 
on the aerobic and anaerobic growth 
of a selection of beer lactobacilli is 
commented upon. 

Improved membrane filter 
technique for rapid identifica- 
tion of spoilage organisms, by 
Harris, J. 0. and Watson, W., 
y. Inst. Brezo., 1960, 66 (2), 162.— 
A sensitive and rapid method for the 
identification of organisms isolated 
on membrane filters is outlined, a 
centrifugal treatment being employ- 
ed. The application of this method 
to the specific problem of beer 
filtration is discussed, and relevant 
growth characteristics of beer lacto- 
bacilli are described. The techni- 
que is applicable to the determina- 
tion of low degrees of bacterial 
infection of yeast. 

Utilization of sulphur com- 
pounds by a brewer’s yeast, by 
Maw, G. A., y. Inst. Brezv., 1960, 
66 (2), 162. — ^As part of a study 
of the sulphur metabolism of a 
brewer’s yeast, an examination has 
been made of the ability of this 
organism to utilize various organic 
and inorganic sulphur compounds 
as sources of sulphur for growth in 
place of sulphate. The results 
obtained show that the conditions 
under which growth is studied in- 
fluence considerably .the extent to 
which many of the compounds are 
utilized. In conditions of inade- 
quate aeration only a relatively small 
number of the compounds tested 
supported any growth. When aera- 
tion was adequate, a number of 


FOOD SCIENCE— JUNE, 1960 




additional compounds became active 
as sulphur sources. The most 
effective compounds included sul- 
phite, thiosulphate, glutathione, L- 
methionine and certain of its 
derivatives, namely, methionine 
sulphoxide, S-methylmethionine, 
homocysteine and the a -hydroxy 
analogue of methionine. A number 
of aliphatic sulphonic acids were 
also well utilized. These were 
ethanesulphonic acid and the related 
compounds /^i-phenylethanesulpho- 
nic acid, isethionic acid, ethane- 
1 : 2-disulphonic acid and ^-sulpho- 
propionic acid. M.ethanesulphonic 
acid and related sulphonic acids 
were, on the other hand, poor 
sulphur sources. L- Cysteine was 
not as efficiently utilized as L- 
methionine, and this was also the 
case for S-methyl-L-cysteine. 

OILS AND FATS 

The determination of the 
neutral oil content of crude 
vegetable oils, by Basu Roy, 
Choudhury, R. and Arnold, L. K., 
J. Amer. Oil Chem. Soc.y 1960, 
37 (2), 87. — Several recongised 
methods are in vogue for deter- 
mining the refining loss of crude 
vegetable oils but all of them have 
some limitations. Silicic acid 
column chromatographic methods 
is currently used. In this study, 
the authors have carried out the 
determination in Erlenmeyer flasks 
instead of the usual column using 
reagent grade chloroform and re- 
agent-grade powered silicic acid. 
The optimum amounts of silicic 
acid and chloroform required for 
washing have been standardised. 
The method proposed for the 
determination of neutral oil con- 
sists in shaking 2-3g. of crude oil, 
25 g. of silicic acid and 50 ml. of 
chloroform in a 125 -ml. Erlen- 
meyer flask for 10 minutes, filtering 
through a sintered glass funnel 
under vacuum and washing the 
silicic acid with five 50 ml. lots of 
chloroform. The filtrate and wash- 
ings are combined, evaporated in 
the chloroform on a water bath and 
heated to constant weight at 105°C 
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in a vacuum oven or in an atmos- 
phere of nitrogen. The percentage 
of neutral oil is calculated from the 
weights of the extracted oil. The 
method is quite simple and the 
results compare with those of the 
conventional methods. 

By washing the silicic acid resi- 
dues with methyl alcohol followed 
by evaporation and weighing, the 
phospholid contents of the crude 
oils have been determined. The 
values are: soyabean oil, 6.25 per 
cent, corn oil, 5.83 per cent; and 
cottonseed oil, 3.25 per cent. 


K.L.R. 


TEA 


The phenolic substances of 
manufactured tea. VIII. Enzy- 
mic oxidations of polyphenolic 
mixtures, by Roberts, E. A. H. and 
Myers, M., J. ScL Fd, Agric., 1960, 
11 (3), 158. — ^AVhen a mixture of 
substrates is acted upon by the tea 
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oxidase the substrate of lower rH 
is oxidised preferentially. In tea 
fermentation, therefore, oxidations 
are largely limited to those affecting 
the gallocatechins. When a mix- 
ture of two substrates is oxidised 
mixed dimers are not produced un- 
less both have similar rH values. 
In tea fermentation there is only a 
limited coupled oxidation of gallic 
acid and theogallin. The trace 
substances Q (now confirmed to be a 
mixture) are produced by coupled 
oxidation of gallic acid; oxidation of 
theogallin probably results in the 
formation of substances chromato- 
graphically similar to the thearubi- 
gins. The catechins function as 
carriers for coupled oxidations of 
theaflavins, bisflavanols and the- 
arubigins. Such coupled oxida- 
tions probably form part of the 
fermentation process and it is possi- 
ble that such oxidations of theafla- 
vins and bisflavanols yield the- 
arubigins. 
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of quality. This is one good 
reason (among many) why 
everyone who is looking 
for quality glassware lobks 
for PYREX 


is made from Pyrex borosilicate glass ] 

mechanically strong 

chemically durable 1 

— and functionally matches all other I . 

PYREX glass apparatus j 

In addition, its chemical composition is now I 
completely free from arsenic 1 

Sizes 2 mm to 100 mm o/diam — the largest 

size-range available in borosilicate glass | « 

Wall Thickness Standard Wall, Heavy Wall, S 1,^ I J 

Extra Heavy. Also Capillary range 

I and scgentifl( 

SPECIAL . problems concerning manipulated 
tubing can be referred to the PYREX Service 
Department, who will gladly construct special 1 ^ 

laboratory equipment to your drawings, in | O 
consultation (if necessary) with your scientific j 
and technical staff j 

® AVAILABLE FROM ALL LEADING DISTRIBUTORS 

SOLE AGENTS: GORDHANDAS DESAI(PRIVATE) LI 




PHEROZSHAH MEHTA ROAD FORT BOMBAY I 


CALCUTTA 


ITE D 

' DELHI 





" — both oil free and as dilutions of ’ 
.Vitamin A in vegetable oil to suit 
customers’ requirements. 

Freedom from crystallisation and the 
excellent retention of potency during 
storage make Vitamin A Palmitate ‘Glaxo’ 

I 

the product of choice for inclusion in 
pharmaceutical preparations and the 
enrichment of vanaspati and other 
foodstuffs. 

\laxo^ 


Trade Enquiries to : 

Fine Chemicals Division, 

GLAXO LABORATORIES (INDIA) PRIVATE LTD., 
WORLl, BOMBAY 18. 




For a regular and good supply 

of Vitamin A 
from milk and milk 









■ 




;5r’Vi' f 1 

WfM 

5^^ k/^:v I 


1 


i 


3 ‘ 

i ='.■} 


I 


synthetic Vitamin A 

Ensure a regular and good supply of 
Vitamin A from milk and milk products, 
by adding ‘ROCHE’ Synthetic Vitamin A. 

It makes up for the seasonal variations in 
the Vitamin A content of the milk, assuring a 
uniform supply of this vitamin. 

‘ROCHE’ 

— pioneers and leaders 

in the synthesis of vitamins 








ROCHE PRODUCTS PRIVATE LIMITED, 
Bombay 1 


Sole Distributors: 



VOLTAS LIMITED 

Bombay - Calcutta - Madras - 

New Delhi - Bangalore - Cochin - Kanpur - 

Secunderabad - Ahmedabad 


O 


1 ^ 

> 


V 





C.F.T.R.I. PUBLICATIONS: (Semi-technical) LEAFLETS 

(Also available under one cover Price Re. 1.00 plus postage) 


Home Scale Fruit and Vegetable Preparations Series 


Preparation and Preservation of Orange Squash. 

,, ,, ,, Lime or Lemon 

Squash. 

,, ,, ,, Limejuice Cordial. 

,, ,, „ Lemon or Lime 

Barley Water. 

„ ,, ,, Mango Squash. 

,, „ ,, Passion Fruit 

Squash. 

,, ,, Fruit Syrups. 

*■,, „ ,, Unfermented 

Apple Juice. 

,, ,, ,, Tomato Juice. 

Canning and Bottling of Fruits. 

„ „ ,, ,, Vegetables in brine. 

Canning of curried Vegetables. 

Drying of Fruits. 

„ Vegetables. 

Preparation of Jams. 

„ Mango and other Preserves. 

,, Petha Candy. 

,, Guava Jelly. 

,, Orange Marmalade. 

,, Sweet Mango Chutney. 

,, Guava Cheese. 

,, Tomato Ketchup. 

,, • Mango Leather. 

,, Sweet Turnip Pickle. 

„ Mango Pickle in Oil. 

,, Lime and Green Chilli Pickle, 

„ and Preservation of Spiced Carrot 

Juice. 


Preparation and Preservation of Apple Cider. 

„ ,, „ .Grape Wine. 

Preparation of Vinegar. 

List of equipment (along with cost and availability) 
for cottage-scale work. 

Preparation and uses of Banana Chips. 

Preparation and Preservation of Cashew Apple 
Jam. 

Preparation of Cashew Apple Candy. 

Preparation and Preservation of Cashew Apple 
Juice. 

Preparation and Preservation of Cashew Apple 
Syrup. 

Canning of Mangoes. 

. Canning of Jack Fruit* 

Preparation and Preservation of Jack Fruit Nectar. 
Preparation of Jack Fruit Jelly. 

Preparation of Jack Fruit Pickle. 

Preparation of Ginger Preserve and Candy. 
Preparation and Preservation of Pineapple Juice. 
Canning of Pineapple. 

Preparation and Preservation of Pineapple Jam. 
Canning of Sapota Segments. 

Preparation and Preservation of Sapota Squash, 
Preparation and Preservation of Sapota Jam. 
Preparation and Preservation of Loquat Jam. 
Preparation and Preservation of Loquat Jelly. 
Preparation of Canned Loquats. 

Dehydration of Ripe Bananas. 

Canning of Ripe Bananas. 

Canning and Bottling of Processed Peas. 
Preparation and Preservation of Almond Syrup. 


Indian Sweets Series 

1. Preparation and Preservation of Shrikhand Wadi. 2. Preparation and Preservation of Besan Wadi. 

3. Preparation and Preservation of Rossogolla. 

Substitute Food Series 

1. Preparation of Soyabean Milk. 5. Preparation of Bamboo Chutney (Sweet). 

2. „ Synthetic Grains. 6. Canning of Bamboo Shoots in Syrup. 

3. „ Groundnut Milk. 7. ,, ,, „ „ „ Brine. 

4. „ Bamboo Candy. 8. „ „ „ „ „ Curried Vegetables. 

For further particulars write to the Division of Information and Statistics, Central Food 
Technological Res^rcb Institute, Mysore 


. Annual Subscription — Inland: Rs, 9; Foreign: sh.lSy $3.00 

Editor'. R. C. Bhutiani. Secretary y Editorial Board: K. L. Radhakrishnan. 

Printed in India by K. A. Korula at the Wesley Press, Mysore City. 
Published by the Central Food Technological Research Institute, Mysore, 













■ .„,r- .:^- ™- it;^.;";: ...r: ■jj j, i 








■■■;■. ■■' r ■'■- 

■■,:"':v: 


r.'vvV;::-; '•■■.. vi'M 








7 . i 


-nn— un— — nn — -j- uii*— »ti i 


-4HI ■ J n il IIH 


C.F.T.R.l. PUBLICATIONS: (Semi-technical) LEAFLETS 

1 

(Also available under one cover Price Re. 1.00 plus postage) l 

Hortie Scale Fruit and Vegetable Preparations Series j 

iration and Preservation of Orange Squash. 28. Preparation and Preservation of Apple Cider. I 

„ „ „ Lime or Lemon 29. „ ,, „ Grape Wine. 

Squash. 30. Preparation of Vinegar. 

„ „ „ Lime] nice Cordial, 31. List of equipment (along with cost and availability) 

„ ,, „ Lemon or Lime for cottage-scale work. 

Barley Water. 32. Preparation and uses of Banana Chips. 

Mango Squash. 33. Preparation and Preservation of Cashew Apple 

,, „ „ Passion Fruit Jam. 

Squash Preparation of Cashew Apple Candy. T 

Fruit SvruDS Preparation and Preservation of Cashew Apple i 

” ” TT f ^ t H Juice. j 

** ” ” ^ ermen e ^ 5 ^ Preparation and Preservation of Cashew Apple 1 

Apple Juice. o ^ s 

rr. T • Syrup. 

P r f 17 • uice. 27 ^ Canning of Mangoes, 

mg and Botthng of Fruits. 38. Canning of Jack Fruit- 

>» »* >♦ Vegetables in brine. 39 ^ Preparation and Preservation of Jack Fruit Nectar. ! 

ing of curried Vegetables. 4 O, Preparation of Jack Fruit Jelly, 

ig of Fruits. 41 ^ Preparation of Jack Fruit Pickle. 

Vegetables. 42 ^ Preparation of Ginger Preserve and Candy, 

iration of Jams. 43 ^ Preparation and Preservation of Pineapple Juice. 

„ Mango and other Preserves. 44, Canning of Pineapple. 

,, Petha Candy, 45 , Preparation and Preservation of Pineapple Jam. 

»» Guava Jelly. 46, Canning of Sapota Segments. 

„ Orange Marmalade. 47 , Preparation and Preservation of Sapota Squash. 

,, Sweet Mango Chutney. 48. Preparation and Preservation of Sapota Jam. j 

,, Guava Cheese. 49 , Preparation and Preservation of Loquat Jam. I 

„ Tomato Ketchup. 5 O. Preparation and Preservation of Loquat Jelly. j 

,, Mango Leather. si. Preparation of Canned Loquats. 1 

,, Sweet Turnip Pickle. 52. Dehydration of Ripe Bananas. j 

„ Mango Pickle in Oil, 53 , Canning of Ripe Bananas. 1 

„ Lime ^d Green Chilli Pickle. 54 ^ Canning and Bottling of Processed Peas. | 

„ and Preservation of Spiced Carrot 55 ^ Preparation and Preservation of Almond Syrup. I 


Indian Sweets Series 

1 - Preparation and Preservation of Shrikhand Wadi, 2 . Preparation and Preservation of Besan Wadu 

3. Preparation and Preservation of Rossogolla, 


.i 


1. Preparation of Soyabean Milk. 

2 . „ Synthetic Grains. 

3. „ Groundnut Milk. 

4. „ Bamboo Candy. 


Substitute Food Series 

5. Preparation of Bamboo Chutney (Sweet). 

6 . Canning of Bamboo Shoots in Syrup. 

7. ,, ,, ,, ,, Brine. 

8 . „ „ „ „ ,, Curried Vegetables. 


For further particulars write to the Division of Information and Statistics, Central Food 
Technological Research Institute, Mysore 


»mi ■ inH 


■im— .■u». 


.mil i ii Hn 




RESEARCH SECTION 


- (i -'^-1 

VEGETABLE CHEESE FROM GROUNDNUT^IvilLK 

By M. A. Krishnaswamy and D. S. Johar' 

{Central Food Technological Research Institute^ Mysore) 



Cheese is a highly concentrated^ nutritious and 
easily digested food. It is an excellent source of 
protein of high biological value^ fat^ calcium and 
several vitamins. The significance of cheese 
as a food lies not only in its nutritive value but 
also in its long keeping quality. 

There is practically no comm.ercial production of 
this valuable protective food in the country and 
what little cheese is being consumed is all import- 
ed. During 1955^ India imported II 328 O maunds^ 
of cheese valued at Rs 16.95 lakhs. 

Researches conducted in India during the past 
two decades have shown that the nutritive value 
of suitably fortified vegetable milks is nearly as 
high as that of cow's milk^’ Groundnut is 
not only available in abundance in the country 
but also quite cheaply. According to available 
data® India is the leading producer of groundnuts 
in the world and the country has the potentiality 
of still larger production. Groundnut can, there- 
fore, serve as an excellent base for vegetable milk 


not only for use in different forms, especially as ;| 

curd and butter milk, but also in the manufacture ; 

of products like cheese. 

Coagulants of milk: Milk clotting enzymes , 

have been found to occur in practically all j 

varieties of tissues and have been suitably review- | i 

ed®’ ’’ ^ from time to time. Despite the 
large number of proteolytic enzymes available^ i' 
rennin obtained from the abomasum of the suckl- T 
ing calf has been used extensively in cheese i 
making. W ork on the milk clotting enzymes from 
Withania coagulans and its application in cheese U 

making have been reported^®. Krishnamurthi !* 

and Subrahmanyan® have reported that the latex 
from Ficus carica (ficin) is more versatile in its 
clotting action than is rennin, as it clots not only 
animal milk but also vegetable milks. Thus, j'V 

from the practical point of view, the milk clotting v 

enzyme from F. carica can be used for the manu- j:': 

facture of cheese from vegetable milks on which j' ; 

rennin has no action. I' j 
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Purpose of the investigation: Though studies 
of a preliminary nature have been reported® na 
systematic published data is available either on 
the technology or quality of cheese by the milk 
clotting latex from F, carica, A preliminary study 
on the possibilities of manufacturing a vegetable 
cheese from groundnut milk has been reported^h 
The present paper reports upon the possibilities 
of manufacturing a hard type of cheese of accep- 
table quality from groundnut milk. 

Experimental 

Preparation of milk clotting enzyme powder: 
Whitaker^^ working on the ficin content of several 
varieties of F, carica found the ficin from 
F, carica (Linn.) to be most potent in milk clotting. 
The present studies have therefore been confined 
to the use of F. carica (Linn.). 

The latex required for the studies was collected 
from the Mysore Government Fig Orchard at 
Srirangapatam. The semi-ripe figs were plucked 
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in the early hours of the morning and the latex 
that oozed out was collected in clean glass test 
tubes. The latex was preserved in freezing 
mixture from the time of its collection till it was 
subsequently processed in the laboratory. The 
latex was centrifuged and the serum filtered 
through a Buchner funnel to obtain a clear filtrate 
of golden yellow colour. Of the several methods 
tried’® for the preparation of enzyme powder, 
freeze-drying gave the maximum yield. Whita- 
ker^® observed that freezing did not decrease the 
enzymatic activity and very little activity was 
lost on storage at low temperature. For the 
present studies the dried enzyme was ground 
to a fine powder and stored at 35-40 F. 

The milk clotting activity was checked by the 
method of Balls and Hoover’^^ (modified by 
Krishnamurthi and Subrahmanyan®) as shown 
in Table I. 

Table I. Comparative response of different 7nilks to 
clotting 

(2 ml. of the milks at 37°C were used and 0.2ml. of 
a 0.1% solution of the rennet was used) 



Animal 
rennet ^ 

Vegetable 

rennet 

Time of 
clotting 
in seconds 

Activity 
Units 3 

Time of 
clotting 
in seconds 

Activity 

Units 

1. 20% Klim whole milk 





at pH 4.6 

45 

6750 1 

35 

8500 

2. Fresh cow milk at pH 





4.6 

70 

4275 

62 

4800 

3. Fresh buffalo milk at 





pH 4.6 

63 

4760 

42 

7142 

4. Soya milk at pH 5.8^ 

No clot upto 

95 . 

3150 


1 hour 



5. Cashew milk at pH 6.0^ 

do 

61 

4915 

6. Groundnut milk at pH 





5.83 

do 

12 

35000 


^ Hansen’s solid rennet (tablets). 

2 The unite of enzyme is defined as the amount of 
enzyme required to clot 2ml. of milk in 2 minutes. 

3 Buffering to adjust the pH to 4.6 brought about coagu- 
lation prior to the addition of rennet. 

A combination of animal and vegetable rennets 
in different proportions did not clot the vegetable 
milks. Similarly, mixtures of animal and vegeta- 
ble milks were not clotted by animal rennet. 


Preparation of the enzyme for cheese making: 
The enzyme powder was ground in a mortar 
with acid-free sand to get it properly dispersed 
and the enzyme extract prepared in acetate buffer 
at pH 4.5 whereby 50 per cent of its proteolytic 
activity was destroyed^ the milk coagulating 
property remaining unimpaired^^. Maximum 
activity of the enzyme was attained at the rate 
of 2 ml. of a 0.1 per cent solution for 100 ml. of 
the substrate. 

Difficulties encountered in cheese trials: One 
of the essential requirements for the manufacture 
of a hard type of cheese is the formation of a 
firm coagulum with rennet that should ultimately 
become plastic and ductile. This property of the 
cheese curd is essential for the formation of 
correct type of body and texture in the cheese. 
The inherent nature of the groundnut protein 
did not give a firm coagulum with rennet. There- 
fore^ the conventional method of cheddar cheese 
could not be employed for the manufacture of 
cheese from groundnut milk. Several experiments 
were carried out to improve the gelling 
capacity of the cheese-curd from groundnut milk^ 
although the weak and fragile nature of the curd 
could not be improved appreciably. 

Manufacture : Cheese samples from milk to 
serve as control were prepared by the conven- 
tional method^® using milk clotting enzyme from 
F. carica (Linn.). Cheese from groundnut milk 
was prepared as follows: 

Clean roasted and decuticled groundnut kernels 
were pasted in a micro-pulveriser to peanut- 
butter consistency and allowed to stand for a few 
minutes to -remove a large proportion of the oil. 
The paste was dispersed in about 7 parts of water 
and the pH adjusted to about 7. The dispersion 
was clarified in the hollow bowl of ‘Westfalia’ 
multipurpose centrifuge yielding the starch-fibre 
fraction. The fat was separated from the clarified 
dispersion by using the separator bowl of the 
same centrifuge. The groundnut emulsion thus 
obtained was deodourised by steaming it for 
about 30-40 minutes. It was fortified by adding 
2.2 g. of calcium phosphate (tribasic) and 1.1 g. 
of sodium citrate per litre of the emulsion. 
Commercial lactose was added at 2 per cent levels 
the mixing of the salts and milk-sugar with the 
emulsion being effected by homogenisation. 
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Table II. Initial composition of cheese samples 
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Reported standards 16 

' Experimental ij || 

Types of 
chesses, 

Maximum per 
cent moisture 

Minimum 
per cent fat 

Sample No. 

Water 

% 

Total 
solids % 
(dry 
matter) 

Fat % 

Solids 
not fat % 
(Snf) 

Total 

casein 

or 

protein 
(NX 6.25) 

Salt 

% 

Casein 
(Protein) 
in dry 
matter 
% 

|! 

Fat in 

dry j 

matter i i 

% ff 

'! ! 

- In dry 
matter 

In total 
mass 








I. Cow Milk (Raw) 



j 1 , 

Hard 

39 

50 


1 

38.96 

61.04 

30.8 

30.24 

22.01 

1.90 

36.06 

■ 50.47 i 

Semi-hard 

50 

50 


2 

40.38 

59.62 

31.0 

28.62 

24.93 

1.27 

^1.82 

53.00 ji 

Soft (cottage)... 

o 

CO 


... 

3 

40.37 

59.63 

32.0 

27.63 

21.38 

1.76 

35.86 

53.67 Ijr 

Soft (cream 












J ■' 

cottage) 

80 


4.0 

4 

40.51 

59.49 

33.0 

26.49 

23.12 

1.85 

38.85 

55.44 h 


Sta7idards for Cheddar cheese 




II. Mixed Milk 






Per cent 

1 

53.42 

46.58 

21.30 

25.28 

18.95 

1.92 

40.68 

45.73 

Water 

.. 34.82 

2 

51.80 

48.20 

19.60 

28.60 

14.23 

1.78 

29.52 

40.67 !; 

Total solids (dry matter) 

,. 63.16 

3 

48.50 

51.50 

20.40 

31.10 

18.79 

1.66 

36.20 

39.61 :'j' 

Fat 

.. 33.75 

4 

46.36 

53.64 

22.00 

31.64 

19.68 

1.57 

36.68 

24.02 i; 

Solids not fat (Snf) ... 

.. -29.33 




III. 

Groundnut Milk 



iijr 

ih- 

Casein 

.. 23.72 

1 

52.29 

: 47.71 

18.80 

28.91 

15.38 

1.78 

32.23 

39.41 

Salts, ash etc. 

.. 7.61 

2 

46.11 

53.89 

20.30 

33.59 

20.42 

2.36 

37.87 

37.89 

t 

Casein in dry matter 

.. 37.55 

3 

54.93 

1 

45.07 

19.50 

25.57 

16.47 

1.51 

1 36.54 

43.26 


Fat in dry matter ... 

.. 51.77 

4 

1 

49.60 

50.40 

21.50 

28.90 

17.55 

1.49 

34.82 

42.95 

? 1 
• 

i 


The pH of the emulsion was reduced to about After expulsion of the required amount of 
5.8 (with phosphate buffer)^ optimum for the _ moisture from the cheese curd^ it was taken out 

and kept at low temperature for a day or two to 
form a rind. The cheese was then paraffined 
by dipping it in molten paraffin at 240°-250° F 
for 3 to 5 seconds. The steps involved in the 
m.anufacture of cheese from mixed milk were the 
same as for groundnut milk cheese except that the 
two types of milks were mixed in equal amounts. 
The finished cheese samples were ripened at a 
temperature of 50° F with a relative humidity of 
85 to 90 per cent. 

The samples were analysed for their proximate 
composition (initial) by standard methods and 
also judged organoleptically. These results are 
presented in Tables II and III. The prescribed 
standards for cheese in . general and Cheddar 
cheese in particular have also been recorded in 

2 


action of the vegetable rennet. The milk was 
rennetted at the rate of 2 m.l. of a 0.1 per cent 
buffered solution (pH 4.5) per 100 m.l of the 
substrate. The coagulum was cut vertically and 
horizontally and left undisturbed for about 15 
minutes. The cut curd was gradually raised to 
about 60° C and held for 30 min. to expel as 
much of the moisture as possible. The precipi- 
tated and cooked mass was filtered through muslin 
and then clarified twice for further removal of 
moisture. ■ 

The cheese material accumulating in the 
clarifier bowl was collected^ salted^ creamed 
(groundnut cream) and coloured. Latic-culture 
was then added and the pro duct thoroughly mixed, 
hooped and pressed in a small basket type press. 
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Table III. Initial organoleptic qualities of cheese samples 



Judge I 

Judge II 

Judge III 1 

Judge IV 

Perfect score 

Cheddar (Rennet) 
bazaar sample 

Cheddar 
(F. carica) 

Mixed milk 
(F. carica) 

Full groundnut 
milk (F. carica) 

Cheddar (Rennet) 
bazaar sample 

Cheddar 
(F. carica) 

Mixed milk 
(F. carica) 

Full groundnut 
milk (F. carica) 

Cheddar (Rennet) 
bazaar sample 

Cheddar 
(F. carica) 

Mixed milk 
(F. carica) 

Full groundnut 
milk (F. carica) 

Cheddar (Rennet) 
bazaar sample 

Cheddar 
(F. carica) 

Mixed milk 
(F. carica) 

Full groundnut 
milk (F. carica) 

Flavour: 45 

30 

20 

15 

10 

25 

25 

15 

10 

45 

25 

15 

15 

30 

30 

10 

15 

Body and texture : 

30 

20 

10 

10 

10 

20 

20 

15 

10 

30 

20 

10 

10 

30 

1 20 

15 

10 

Finish: 15 

10 

12 

10 

12 

10 

10 

10 

10 

15 

10 

10 

10 

10 

10 

10 

10 

Colour: 10 ... 

5 

5 j 

5 

5 

8 

35 

5 

5 

10 

5 

5 

5 

10 

10 , 

5 

5 

Total: 100 

65 

47 

40 

37 

63 

1 

90 

45 

35 

! 100 

60 

40 

40 

80 

70 

40 

40 


Table IV. Variation in composition of cheese samples during ripening 




Total 


Days of 

Water 

solids % 

Fat 

ripening 

% 

(dry 

% 



matter) 



0 days 
30 days 
45 days 
70 days 


0 days 
30 days 
45 days 


0 days 
15 days 
25 days 
40 days 


Solids not 
fat (%) 
(Snf) 


Total 
casein or 
protein 
(Nx6.25) 


Casein 
(protein) in 
dry matter 
%• 


I. Milk Cheese 


II. Mixed Milk Cheese 
A. {Groundnut and broken cashew kernels) 


B. {Groundnut and cozu milk — 1:1) 


III. Full Groundnut Milk Cheese 


A 


B 


Fat in dry 
matter 
% 


39,46 

60.54 1 

27.0 

33.54 1 

25.62 

42.31 

1 44.61 ■ 

38.35 

61.75 

1 28.0 

33.75 

25.20 

40.81 

'45.34 

38.53 

61.47* 

28.0 

33.47 

25.19 

40.64 

' 45.55 

37.11 , 

62.89 

1 27.9 

'34.89 ! 

26.73 

42.50 1 

44.52 


43.25 

1 56.75 

18.50 

38.25 

19.20 

33.83 

32.60 1 

42.58 

1 57.42 

18.25 

38.17 

22.84 

31.78 

31.96 1 

42.23 

1 57.77 

18.00 

39.77 

22.12 

38.29 

31.16 1 


0 days 

38.70 j 

61.30 

26.0 

35-30 

28.12 

45.82 

1 42.41 

10 days 

39.15 

60.85 

26.5 

34.35 

26.36 

43.32 

1 43.31 

25 days 

39.52 1 

60.49 

26.5 

34.14 

24.05 

39.77 

1 43.57 


• • . 

45.10 

54.90 

20.0 

34.90 1 20.29 

30.73 

36.43 


44.26 

55.74 


1 21.41 

38.41 


... 

43.69 

56.31 

21.0 

35-31 20.46 

36.34 

37.*29 

... 

44.30 

55.70 1 

20.8 

34.90 1 20.92 

37.35 

37.35 


pH 


5.5 

5.76 

5.92 


4.10 

4.58 

5.1 


4.86 

5.10 

5.50 


5.26 

5.18 

5.12 


0 days 

39.01 

60.99 

1 20.50 , 

40.49 

35.91 

58.88 

1 33.62 

4 58 

15 days 

38.92 

61.08 , 

20.30 

40.78 

34.89 

57.10 

1 33.24 

5 00 

40 days 

38.69 I 

61.31 

1 20.25 

41.06 

34.34 

56.01 

33.16 

5.10 

60 days ... | 

38.90 1 

61.10 

20.10 1 

41.00 

33.77 

55.27 1 

32.91 

5 ’.48 
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Table 11. More samples of cheese were prepared 
with improved body and texture and reduced 
moisture content so as to come closer to a 
hard type of cheese. These samiples were ripen- 
ed at 50° F with a relative humidity of 85-90 
per cent. The changes in chemical composition 
as well as organoleptic qualities of some of the 
ripened samples are presented in Table IV and V. 


Table V. Organoleptic qualities of cheese 
samples during ripenuig 



Perfect 

score 

Sampl 
30 days j 

e score 

I 45 days 

Milk 




Flavour 

45 

40 

40 

Body and texture 

30 

20 

20 

Finish 

15 

10 

10 

Colour 

10 

10 

10 

Total 

100 

80 

80 

Mixed milk (A) 




Flavour 


20 

20 

Body and texture 

Tslightly 

10 

10 


rancid) 






5 

Finish 

do 

5 

5 

Colour 


5 


Total 

100 

40 

40 

Mixed milk (B) 






10 day s 

25 days 

Flavour 


25 

30 

Body and texture 


15 

10 

Finish 

do 

8 

7 

Colour 


4 

5 

Total 

100 

52 

52 

Groundnut milk (A) 






15 days 

40 days 

Flavour 


28 

30 

Body and texture 

do 

15 

10 

Finish 


10 

12 

Colour 


4 

4 

Total 

100 

57 

56 


Discussion 

A comparison of the results in Table II shows 
that while the cheese made from animal milk 
fitted in more or less with standards for hard 
cheese^ cheese from mixed and groundnut milks 
fell into the category of semi-hard cheese. The 
very weak and fragile nature of mixed and ground- 


nut milk curds were responsible for the incom- 
plete removal of moisture. Unlike the cheese 
curds from animal milk^ the cheese curds from 
mixed and groundnut milks were difficult to 
handle^ which also resulted in considerable amount 
of loss in the cheese solids during manufacture. 
Application of excessive pressures to reduce the 
moisture content of mixed and vegetable milk 
cheeses^ resulted in the displacement of oil from 
the cheeses. The mixed and groundnut milk 
cheeses had slightly nutty fiavour that impaired 
their qualities as cheddar type of cheese. 

Ripening of cheese is a highly complex process 
and in spite of the enormous work that is being 
done on this subject^ the process is still to be 
correctly understood. Though in general^ there 
is a gradual loss of moisture in cheese by evapora- 
tion during ripening, in the case of all samples 
reported in Table IV, the loss of moisture was 
not very appreciable. Paraffining of cheese 
reduces the loss of moisture in it and the in- 
appreciable losses of moisture in the ripened 
samples may be due to the above factor. The fat 
in the cheese samples does not seem to have 
undergone any appreciable change, though lipoly- 
tic changes are important for flavour production. 
Changes in the protein values of cheese samples 
have also not been of much significance. This 
may be explained by the fact that the extent of 
protein break down decreased with increasing 
severity of heat treatmenP*^. There has been a 
slow but steady increase in pH of most of the 
samples. 

Organoleptic scorings are no doubt of signific- 
ance in the merchandising of cheese and from this 
angle, mixed and groundnut milk cheeses need 
considerable improvements. 

Summary 

The possibilities of manufacturing an enriched 
and highly concentrated protein food in the form 
of a vegetable cheese from groundnut (peanut) 
using the highly potent and versatile milk-clotting 
enzyme from Ficiis carica (Linn.) have been 
shown. The major chemical composition and 
organoleptic properties of such a product have 
been compared with that of a hard type of cheese 
(cheddar) from milk. 
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keeping quality of tapioca and nutro-macaeoni 

Bv N. Rm*s»kbai.»n, N. Gopalaerishna Rao, N. S. Kapur, D. S. Bhatia and 
^ V. Subrahmanyan 

{Central Food Technological Research Institute, Mysore) 


Subrahmanyan et aV have standardised the 
method of manufacture of tapioca and nutro- 
macaroni. These processed grains are easy to 
cook and are palatable. They possess a higher 
nutritive value than rice^. Narayanan et al. 
have reported the effect of method of processing 
and cooking on the nutritive value of nutro- 
macaroni. Subrahmanyan et al.^ have found 
that the incorporation of nutro-macaroni in 
the daily diet of children' improved their general 
health and nutritional status to a considerable 
extent. It has been reported that wheat macaroni 
products packed in paper or cloth bags can be 
kept for a few years without any deterioration of 

The present investigation deals with the keeping 
quality of tapioca and nutro-macaroni packed in 
different containers. 

Experimental 

Tapioca macaroni^ both steamed and roasted^ 
were processed in the pilot plant according to the 
method of Subrahmanyan et al\ One lb. lots of 


these products were packed in small bags made 
of polythene (200 gauge), brown paper (.0025 
thickness), cloth (white drill) and gunny (B. twill). 
Twelve bags from each group were kept at room 
temperature and another twelve at 37 C and 
70 per cent relative humidity. Similarly, nutro- 
macaroni prepared according to the method of 
Narayanan ei were packed in 1 lb. packets of 
polythene (250 gauge) and paper bags j;.0025 ) 
and kept at room temperature and at 37 C and 
70 per cent R.H. Care was taken to prevent 
infestation. 

Samples were drawn every month and exa- 
mined both chemically and organoleptically. 
Estimations for moisture, free fatty acids and 
total solids in the gruel were made. Moisture and 
free-fatty acids were determined by A.O.A.C. 
methods. The gruel loss was estimated as 
follows: 25 g. of macaroni were put into 250 c.c. 
of boiling water and the boiling was continued 
for 5 minutes in the case of tapioca macaroni and 
10 minutes for nutro-macaroni. At the end of 
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this time the cooked macaroni was drained 
through a strainer for 5 minutes. The gruel 
after cooling was m.ade up to volume and an 
aliquot portion was evaporated to dryness in a 
tared petri dish and percentage loss was calculated. 
The grains^ before and after cooking were care- 
fully examined for any off-flavour^ bad taste^ etc. 

Results and Discussion 

Table I records the mi^qisture content of stored 
macaroni samples. There is no appreciable 
change in the moisture content of steamed tapioca 
macaroni (10.3-9.8) and nutro-macaroni (11.8- 
11.3) whereas roasted tapioca macaroni shows an 
increase in moisture content for the first four 
months and then remains at that level for the 
rest of the storage period. 

In the case of samples kept in polythene bags 
the moisture content increased from 6.7 per cent 
to 8.9 per cent whereas in all the other three 
sam.ples the m.oisture content increased from 
6.7 per cent to 10.9-11.5 per cent. There was 
a slightly less increase in mioisture content of 
samples at 37°C than those at room temperature. 


Table I. Moisture content in tapioca macaroni'^' 


Period 

of 

Storage 

(Months) 

! 

Room Temperature 
17° C— 33° C. 

R. H; 45—85% 

Temperature: 37° C 

R. H : 70% 

R O A S T E D % 

ROASTED % 

Alkathene 

Paper 

Cloth 

Gunny 

Alkathene 

<D 

f ^ 

! ^ 

Cloth 

Gunny 

0 

I 6,T 

6.7 

6.7 

6.7 

6.7 1 

6.7 

6.7 

6.7' 

1 

7.5 

9.4 

9.3 

10.0 

7.3 

7.3 

8.5 

10.3 

2 

8.5 

9.6 

9.7 

10.4 

1 8.5 

9.1 

9.9 

10.5 

3 

8.5 

9.9 

10.1 

10.4 

8.5 

9.7 

10.1 

10.5 

6 

8.7 

10.5 

10.7 

11.0 

8.5 

9.9 

9.9 

10.5 

9 

8.7 

10.6 

10.7 

11.2 

8.6 

10.0 

9.9 

10.5 

12 

8.9 

10.9 

1 I 

10.9 

1 

_ 1 

11.4 

?-6 

10.1 

10.2 

10.7 


* The moisture content of steamed and nutro-macaroni 
is not recorded as there was no appreciable change in it. 

The value varied from 10.3—9,8 % in steamed macaroni 
and 11.8 — 11.3% in nutro-macaroni. 


Table II. Free fatty acids in tapioca and nutro-macaroni {Expressed as mg. KOHjIOO g,) 


Period of 
Storage 

Room Temp. : 17°C-33°C & R.H. 45-85 % 

i 

1 

""Temp : 37°C & R.H.- 

.70 % 


ROASTED j 

1 

NUTRO 

! ROASTED 

1 

1 NUTRO 

(Montlis) 

Alka- 

thene 

1 Paper 

1 

Cloth 

Gunny | 

Alka- 1 
thene j 

Paper 

Alka- 

thene 

Paper 

Cloth 

Gunny 

Alka- 

thene 

Paper 

0 

43 : 

43 

43 

43 

25 

‘ 25 

43 

43 

43 

43 

1 25 

25 

1 

51 

63 

65 

58 

39 

41 

1 

53 

54 

57 

57 

'44- 

41 

2 

56 

60 

1 66 

63 

44 

48 

56 

60 i 

66 

. 64 

46 

. 46 

3 

65 

73 

73 

- 

43 

44 

66 

71 

72 

72 

.44 

50 

4 

72 

86 

88 

■ 85 

50 

53 

75 

84 

86 

86 

53 

55 • 

5 

81 

98 

93 

94 

59 

60 

87 

1 101 

98 

101 

62 

60 

6 

86 

96 

99 

97 

60 

63 

92 

103 

104 

1 107 

64 . 

63 

7 

92 

99 

100 

101 

66 

70 

1 99 

103 

108 

j 120 

70 

72 

8 

95 

102 

103 

102 

74 

76 

I 

104 

108 

113 

112 

1 

85 

9 

102 

103 

106 

107 

82 

85 

109 

no 

117 

118 

87 , 

92 . 

10 

107 

no 

111 

111 

91 

95 

110 

115 

120 

123 

94 

100 

11 

no 

116 

116 

120 

96 

103 

112 

116 

120 

120 

99 

104 

12 

115 

118 

120 

125 

96 

104 

112,^. 

116 

120 

120 

100 

104 
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Table III. Gruel loss hi tapioca macaroni^ (Expressed as total solids in gruel per cent by weight) 

1 Room Temperature : 17° C-33° C & R. H. 45-85 % | Temperature : 37° C & R. H.-70 % 


u-l _ 

ROASTED 1 

STEAMED 


RO A S' 

LED 


STEAMED .. 

Period 

Storag 

(Month 

Alkathene 

Paper 

Cloth 

Gunny 

Alkathene 

Paper 

Cloth 

Gunny 

< L > 

a 

( L ) 

4 -» 

C 3 

< 

Paper 

Cloth 

Gunny 

Alkathene 

Paper 

Cloth 

Gunny 

0 

14.4 

14.4 

14.4 

14.4 

13.5 

13.5 - 

13.5 

13.5 

14.4 

14.4 

14.4 

14.4 

13.5- 

13.5 

.13.5 

13.5 

1 

14.5 

14.3 1 

14.1 

14.5 

13.5 

13.6 

13.6 

13.5 

14.4 

14.0 

14.0 

1$3 

13.5 

13.5 

13.5 

13.5 

2 

14.5 

14.0 

13.9 

14.4 

13.7 

13.5 

13.2 

13.5 

13.9 

13.9 

13.9 

13.8 

13.5 

13.5 

13.5 

13.1 

3 

14.5 

13.8 

13.9 

13.8 

13.3 

13,6 

13.2 

13.4 

13,9 

13.9 

13.9 

13.8 

13.5 

13.5 

13.5 

13.0 

4 

1 14.0 

13.6 

13.9 

13.8 

13.3 

13.5 

13.2 

13.4 

13.5 

1 

. 13.8 

13.8 

13.9 

13.1 

12.9 

13.2 

13.0 

S 

13.5 j 

13.6 

14.0 

14.1 

13.3 

13.5 

12.9 

13,4 

13.2 

13.6 

13.6 

13.6 

13.0 

12.9 

13.1 

12.9 

'6 : 

13.2 

13.5 

13.2 

13,9 ^ 

13.2 

13.5 ' 

12.9 

13.4 

13.2 

13.3 

13.3 

12.9 

12.7 

12.9 

13.0 

12.5 

7 

13.0 

13.5 

13.2 

13.5 

12.9 

13.2 

12.5 

13.0 

13.0 

13.0 

13.0 

12.9 

12.5 

1 12.3 

12-9 

1 12.5 

8 

13.0 

13?5 

13.0 

13.5 

12.9 

13.2 

12.4 

12.0 

13.0 

12.9 

12.9 

12.9 

12.5 

11.9 

12.9 

12.0 

9 

12,6 

13.0 

12.6 

13.0 

12.7 

13.0 

12.1 

12.0 

12.5 

12.3 

12.3 

11.9 

12.5 

11.7 

12.9 

11.6 

10 

12.6 

12.8 

12.7 

12.8 

12.7 

12.9 

12.1 

12.0 

12.0 

11.9 

11.9 

11.6 

12.1 

11.7 

12.7 

11.6 

11 

12.4 

12.8 

12.7 

12.5 

12.7 

12.9 

11.3 

11.9 

12.0 

11.8 

11.8 

11.5 

12.1 

11.7 

12.5 

11.5 

12 

12.4 

1 

12.5 

i 

12.6 

12.4 

12.7 

12.8 

11.2 

11.8 

12.0 

11.8 

11.8 

11.5 

12.1 

11.7 

12.5 

11.5 


* Changes in gruel loss of nutro -macaroni are not recorded as there was no appreciable change during storage. 
The value varied from 4.7-5.3%. 



The free fatty acid contents of the stored 
samples are given in Table 11. In the case of 
roasted macaroni the F.F.A. content increased 
from 43 mg. of KOH/100 g, of macaroni to 
115-125 mg. KOH/100 g. in samples at room 
temperature and 112-120 m„g. in those at 37°C and 
70 per cent R.FI. after the storage period of 12 
months. In both the cases^ the values are slightly 
less in polythene bags than in the other bags. The 
free fatty acid content of steamed macaroni 
remained constant in all the samples kept at both 
the temperatures^ the value being 5 mg. of KOH 
per 100 g. of macaroni. This may be due to 
the inactivation of enzymes by the steaming 
operation. In nutro-macaroni the increase was 
from 25 mg. of KOH/100 g. to 96-104 at R.T. 
and to 100-104 at 37°C. Flere also the values are 
slightly less in samples in polythene bags. 

The gruel loss is given in Table III. Roasted 
tapioca macaroni shows an improvement in the 


general cooking quality and gruel loss on storage. 
The gruel loss is reduced from 14.4 per cent to 
about 12.4 per cent after 12 months of storage. 
This may be due to the curing of the macaroni 
during storage. Nutro-macaroni does not show 
any appreciable change in the gruel loss during 
storage (4.7 — 5.3). The gruel loss in samples 
kept at 37°C is slightly less than the samples 
stored at room temperature. 

In general no deterioration is observed in any 
of the samples after a storage period of 12 months. 
None of the samples gave any off-flavour or bad 
taste. 

Summary 

Storage trials were carried out over a period of 
one year on steamed and roasted tapioca macaroni 
rice^ and nutro-macaroni (shells) packed in 
different containers. 

The results show that all the three macaroni 
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products have good keeping quality and store 
well for more than 12 months under normal 
conditions. The product is also fairly insect 
resistant. 

REFERENCES 

1. Subrahmanyan, V., Bhatia, D. S., Bains, G. S., and 

Rajasekharan, N., Res. and hid. ^ 1958, 3, 270. 

2. Subrahmanyan, V., Kuppuswamy, S., Rama Rao, G., 

Swaminathan, M., and Bhatia, D. S., Bidl. cent. Food 
technol. Res.y 1954, 3, 190. 


3. K. M. Narayanan, N. Rajasekharan, G. S. Bains, and 

D. S. Bhatia. 

4. Subrahmanyan, V., Bhagwan, R. K., Doraiswamy, T. R., 

Bains, G. S., Bhatia, D. S., Sankaran, A. N., and 
Swaminathan, Ad. Food Sciencey 1958, 7, 143. 

5. Charles tlummel, Macaroni products. Food Trade Press 

Ltd., London, p. 179. 

6. Association of Official Agricultural Chemists, Official 

Methods of Analysis, A.O.A.C., Washington, 8th 
Ed., 1955. 


NON-ENZYMATIC BROWNING IN GARLIC POWDER DURING STORAGE 

By J. S. Pruthi, L. J. Singh and Girdhari Lal 

{Central Food Technological Research Institute, Mysore) 


A detailed survey of literature^'^ revealed 
little published information on the effect of various 
processing factors^ types of packaging and 
storage temiperatures on the flavour (pungency)^ 
colour^ allyl sulphide^ total sulphur^^ volatile 
reducing substances (V.R.S.) and antibacterial 
activity (A.B.A.) in garlic powder. A systematic 
study^ on the above aspects was^ therefore^ under- 
taken at this laboratory. In our earlier com- 
rnmnications^ some technological aspects^""^ of 
manufacture^ packaging® and storage of garlic 
powder have been reported. The present report 
covers the effect of various factors on non- 
enzym.atic browning in garlic powder during 
storage at different temperatures. 

Experimental 

Raw material: Garlic powder^ freshly pre- 
pared on a pilot-plant scale”^ by the improved 
technique^^ developed at the Institute^ was 
em.ployed during these studies. The powder had 
no catalase or peroxidase activity. 

Experimental sets: Twenty-four experimental 
sets of garlic powder packed into the following 
types of containers were stored at {a) ZTC {h) 
Room Temperature (24-30°C) and (c) at 0-2°C: 

1. White bottles^ 6 oz. capacity^, with air-tight 

corks 

2. Brown bottles^ 6 oz. capacity^ with air- 

tight corks 

3. Friction- top hermetically sealed tin cans 

4. Polythene bags^ colourless^ 250 gauge^ heat 

sealed 
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5. Pale white gelatine capsules (transluscent) 

6. Pink gelatine capsules (transluscent). 

Besides^ garlic powder compressed into plain 
tablets (without the incorporation of any addi- 
tives) was also stored at the above three tempe- 
ratures. 

Storage studies: The samples from each 
experimental set stored at each of the three 
temperatures were removed after the storage 
periods of 6^ 12^ 20 and 40 weeks respectively 
and examined for non-enzymatic browning as 
follows : 

Non-enzymatic browning: The extent of brown- 
ing was studied by measuring per cent light 
absorption in 2 per cent filtered aqueous extracts 
of garlic powder in a Lumetron photo-electric 
colorimeter at 420 (blue filter). The results 
were expressed as optical density (O.D.) at 
420 

Besides^, the non-enzymatic browning was also 
m.easured quantitatively in a Lovibond tintometer 
and expressed in terms of the red^ yellow and blue 
units. 

Results and Discussion 

The data on the non-enzymatic browning as 
measured in the Lovibond tintometer and as 
optical density of 2 per cent aqueous extracts at 
420 m/A are presented in Tables I and II 
respectively. 

In general^ the browning was maximum at 
37°C and minimum, at 0-2°Q (Fig. 1). However^in 
between containers stored at 0-2^ C and at room 
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Friction Top Tin Can 
Polythene Bag 
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12 

STORAGE PERIOD' (HEEKS) 

Fig. 1. Non-enzymatic browning in garlic powder (packed in hermetically sealed can and polythene bag) 

during storage at different tempeiatures. 


Table I. brozonin, in garlic ponder stored at different temperatures a„surcdl^ bond 

Storage periods in weeks 


SI. 

No. 


Particulars of packaging 


R 


Y 


12 


R 


y 


t 

.. // 


2.3 

2.3 
2.9 
2.6 

3.3 
3.0 

3.4 


2.3 

2.1 

2.1 

2.1 

2.6 

2.1 

2.2 


2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.3 


4.0 

40 

4.0 

4.0 

5.0 

4.1 

5.1 


3.3 

3.4 
3.1 
3.1 
3.9 

3.0 

3.1 


3.1 

3.1 

3.1 

3.1 

3.1 

3.1 

3.1 


4.1 

4.0 

4.9 

3.5 

4.9 

4.7 

4.0 


3.9 
2.8 
2.8 
2.8 
3.6 
3.2 

2.9 


2.1 

2.1 

2.2 

2.2 

2.3 

2.3 

2.4 


7.1 

7.1 

6.9 

5.5 

7.8 

7.8 

6.4 


4.8 

4.8 

4.8 

5.2 

5.8 

5.3 

4.8 


3.5 

3.5 

3.6 
3.5 
3.8 

3.8 

3.9 


20 


R 


0.5 

0.5 

0.5 

0.4 

0.5 

0.5 

0.5 


0.2 

0.3 

0.4 

0.3 

0.6 

0.5 

0.3 


0.1 

0-1 

0.1 

0.1 

0.1 

0.1 

0.1 


4.7 

4.5 
5.3 

3.5 
5.3 
4.7 
^.7 


3.9 

2.9 
2.9 
3.4 

4.3 

3.4 
3.2 


2.2 
2.2 
2 2 
2.2 
2.4 

2.3 

2.4 


7.8 

7.8 
8.4 
5.6 
8.1 

7.9 
6.8 


4.9 

4.9 

4.8 
5.3 
6.7 
54 

4.9 


3.5 

3.5 

3.6 
3.6 
3.8 

3.8 

3.9 


40 


R 


1.3 

1.0 

1.4 
0.6 
1.3 
1.3 

1.5 


0.3 

0.3 

0.3 

0.4 

0.9 

0.5 

0.3 


0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

O.l 


5.0 

4.9 

5.5 

3.6 

5.7 
5.5 
5.5 


4.0 
3.7 
3.2 

3.0 

4.4 
3.9 

3.5 


2.2 

2.2 

2.2 

2.2 

2.5 

2.4 

2.4 


7.9 

7.9 

8 . 2 - 

5.6 

8.4 

8.3 

7.4 


2.3 
5.2 
5.0 
5.0 

6.9 

5.9 

5.4 


3.6 

3.5 

3.6 
3.6 
3.8 

3.8 

3.9 


1.4 

1.2 

1.3 
0.7 

1.4 
1.4 
1.6 


0.4 

0.4 

0.4 

0.4 

0.9 

0.5 

0.3 


0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 


1 


P 


J. AtS7°C 
Bottle, white ... 

Bottle, brown ... 

Friction top can 
Polythene bag ... 

White capsules 
Pink capsules ... 

Tablets, plain ... 

II, . At24-30°C 
Bottle, white ... 

Bottle, brown ... 

Friction top can 
Polythene bag ... 

White capsules 
Pink capsules ... 

Tablets, plain ... 

III, At 0-2^C 
Bottle, white ... 

Bottle, brown ... 

Friction top can 
Polythene bag ... 

White capsules 
Pink capsules ... 

Tablets, plain ... 

I ^ j I I — 

^ . . " , ; XT _ 1 1 T? — 9 0 V = 3 1 • Neutral = 1 1 in all the above measurement. ^ 

Tintometer) indicating red, yellow, 
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Table II. Non- enzymatic browning in garlic powder stored at dijferent temperatures measured as optical 

density in 2% aqueous solution at 420 mp^ 


Type of Packaging 

•F- 

-F- 

■50 

1 — ( 

37°C 

R.T. (24-30°C) 

1 

L 

0- 

-2°C 


Period in weeks 


Period 

in weeks 

Period in weeks 

6 

12 

20 

40 

6 

12 

20 

40 

6 

{ 12 

1 20 

40 

1. Bottle, white 

.137 

.31 

.40 

.48 

.66 

.19 

.23 

.23 

.28 

.137 

.14 

! .15 

.17 

2. Bottle, brown 

.137 

.28 

.34 

.48 

.60 

.19 

.23 

.23 

.28 

.137 

.14 

.15 

.16 

3. Friction top can 

.137 

.40 

.47 

.53 

.72 

.19 

.22 

.22 

.29 

.137 

.14 

.15 

.17 

4. Polythene bag 

.137 

.22 

‘ .28 

.31 

.42 

.19 

.22 

.26 

...t 

.137 

.14 

.15 

.17 

5; White capsules* 

.137 

.31 

.51 

.55 


.19 

.30 

.32* 


.137 

.15 

.16 

... 

6. Pink capsules* 

.137 

.28 

.48 

.53 


.19 

.26 

.30 

... 

.137 

.15 

.16 , 


7. Tablets, plain* 

.137 

.31 

.495 

.57 


.19 

{ 

.22 

.27 

... 

.137 

.15 

.15 

... 


Stored in sealed brown bottles, 
tt Insect infestation was noticed. 

i' Optical density of 2% aqueous solution of garlic powder at 420 myU., 


temperature, there was no significant difference, garlic powder on colour deterioration are illu- 
but at 37 C, except for polythene bags, where strated in Fig. 2, while those on the effect of 
browning was minimum (O.D.=0.31), the cor- storage period on colour deterioration in relation 
responding figures for the other containers ranged to moisture level are presented in Fig. 3. 
from 0.48 to 037. The lesser browning in powder While studying the effect of initial moisture 
stored m polythene bags may be due to loss of level alone (prior to storage), it is confirmed that 
moisture front the product through polythene, moisture level has a significant effect on colour 
T us, during 20 weeks storage period, the mois- deterioration, as there was a gradual increase in 
tuie came dotvn froin 7.3 to 5.0 per cent. This red and yellow units of tintometer upto a moisture 
IS further substantiated from the tintometer level of about 9-10 per cent, after which, there 
leadings (Table I). After about 10 months’ vvas almost a steep rise in colour units at about 
storage (40 weeks), the trend of results was the , 13 per cent moisture level (Fig. 2), which is also 
same as after 20 weeks, except that the browning the critical point as reported earlier*. However, 
was more. the rate of colour deterioration slowed down at 

Hole of moisture in non-enzymatic browning: about 17 per cent moisture level as is clearly illus- 
In order to confirm the above finding that less trated in Fig. 2. This phenomenon was not 
browning in garlic powder stored at 37°C in noticed on such a pronounced level in other 
polythene bags than that of can at the same powders like onion powder^*, ginger powder’^*, etc. 
temperature, was probably due to the lower In this respect, garlic powder seemed to behave 
moisture level in the fornier, the following study rather abnormally. However, this seemed to be 
was undertaken. only a physical phenomenon, as on mild drying. 

Different lots of garlic powder conditioned to the garlic powder assumed almost the natural 
different levels of moisture, ranging from 5.0 to colour. 

28.0 per cent, were packed separately into air- The rate of colour deterioration was greater 
tight, white, glass test-tubes and stored at 37° C during storage in garlic powder with higher mois- 
for 8 weeks. Colour measurements by Lovibond ture level and this is indicated by the increase in 
tintometer were made , at regular intervals. The red units (Fig. 3). There was also a correspond- 
data on the effect of initial moisture level in ing increase in yellow and blue units. The 
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Fig, 2. Effect of moisture 

product turned from light yellow at 5 per cent 
moisture level to dark brown and almost black 
at 28 per cent moisture level. 

This clearly established the fact that the initial 
haoisture level in garlic powder had a pronounced 
effect on browning of garlic powder during storage, 
it being further enhanced at higher temperature. 
This darkening in garlic powder during storage 
at high temperature (37° C) seemed to be ir- 
reversible and did not represent a physical 
change of state as in the above case. This non- 
enzymatic browning may be due mostly to 
Maillard reactions, Le,, the chemical reactions 
between sugars and amino -acids present in the 
powder itself. 

In conclusion^ low moisture in garlic powder^ 
packing of powder in hermetically sealed con-, 
tainers and storage at low temperature (0-2°C) are 


level in garilc powder on its colour. 

essential to keep the non-enzymatic browning in 
garlic powder to the lowest level. 

Summary 

The paper embodies the results of a detailed 
study on the effect of various factors like type of 
packaging^ moisture content and storage tempera- 
ture on non-enzymatic browning in garlic powder 
and garlic tablets during 10 months’ storage. 

In general^ the browning was maximum at 37° C 
and minimum at 0-2°C. In between containers 
stored at 0-2°C and at room temperature (24- 
30° C)^ there was no significant difference^ but 
at 37° except for polythene bag, where brown- 
ing was minimum (optical density = 0.31), the 
corresponding figures for other containers ranged 
fronl. 0.48 to 0.57. The comparatively less brown- 
ing in polythene bag has been attributed to the 
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Fig. 3. Effect of moisture content on colour determination in garlic powder during storage at 37° C. 


lowering of moisture in garlic powder from 7.3 
to 5.0 per cent during storage. The role of 
moisture in non-enzymatic browning of garlic 
powder has been discussed and illustrated. 
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EFFECT OF POST HARVEST TREATMENT WITH GROWTH REGULATORS ON 

THE RIPENING OF MANGOES 


In the past few years many investigators have 
shown a great range of effects of growth regulators 
on the ripening behaviour of certain temperate 
and tropical fruits. Applications of dilute so- 
lutions of growth regulators to fruits before the 
comLmencem.ent of storage has been shown to 
retard ripening^. The possibility of controlling 
storage ripening of fruits by applying growth 
regulators after harvest either before or after 
storage has also been indicated by Mitchell and 
Marth^. The ripening of any fruit is usually 
associated with colour changes of the outer skin. 
Stewart et al? have observed that the rate of 
yellowing of lemons was retarded by applying 
2^ 4-D and 2^ 4^ 5-T in higher concentrations as a 
post harvest treatoent. In our preliminary 
trials it was found that the development of 
surface or skin colour of Coorg m.andarins and 
Alphonso mangoes was reduced considerably by 
the post harvest treatmient at higher doses of 
2^ 4;, 5-T and maleic hydrazide. However^ 
the effect of these growth regulators in high 
concentrations on the edible properties of fruits 
needs to be known before such a practice of 
treating fruits could be recommended for 
increasing their storage life. 

In this study two growth regulators namely 
2^ 4jj 5,-trichlorophenoxyacetic acid (ammonium 
salt) and maleic hydrazide — MH-40 (sodium 
salt of Ij 2, dihydropyridizine -3-6- dione) were 
used in two concentrations, 1000 and 1500 
p.p.m. of active ingredients. Tween-20 at 0.5 
per cent level was incorporated in the above 
: solutions as a surface active agent. Fully m.atur- 
I ed and uniformi fruits of a similar colour grade 
were given a dip treatm.ent in these solutions 
for 2 minutes^ then drained and dried immediately 
in a current of warmi air. The treated fruits 
were stored at room. tem.perature (65-85^ F and 
R.H. 45-85 per cent). At the end of a ten day 
storage period the fruits were examined for: 
(z) colour development^ (it) chem.ical constituents, 
per cent citric acid and total soluble solids in 
the edible portion^ and (m) organoleptic quality as 
judged by a team of six tasters. The data in 
respect of the above are recorded in Tables I-II. 


Table I. Effect of post harvest grozoth regulator 
treatment on the nature of ripening of 
Badam mangoes 

(Period of storage: ten days at 65-85° F & 45-85% R. H.) 


Treatment 

% green fruit 

Organoleptic score 

1. Control 

Nil 

Normal desirable ripe 

2. 2, 4, 5-T, 1000 


taste 

ppm ... 

44 

Slightly tart but 
desirable. Best of 

3. „ 1500 


all the lots. 

ppm ... 

4. MH-40 1000 

56 

Quite tart taste 

ppm ... 

5. „ 1500 

28 

Slightly tart 

ppm ... 

32 

Slightly more tart, 
slight off-flavour. 


Table II. Effect of post harvest grozoth regulator 
treatment on the chemical constitue^its of 
Badam mangoes 



Initial 

1 ' Final 

Treatment 

% Total 
soluble 
solids 

% Citric 
acid 

% Total 
soluble 
solids 

% Citric 
acid 

1. Control 

2. 2, 4, 5-T, 

7.5 

2.93 

15 

0.192 

1000 ppm 

(composite sample) 

16.25 

0.192 

3. 2,4, 5-T 





1500 ppm. ... 



15.0 

0.552 

4. MH-40, 





1000 ppm 



16.25 

0.584 

5. MH-40, 





1500ppm. ... 

1 



15.00 

1.130 


As observed in a previous study^^ the fruit 
receiving growth regulator treatment showed a 
retardation of the skin colour changes associated 
with the ripening of fruits. This retardation was 
more -pronounced in the case of 2^ 4^ 5-T treated 
fruits than MH-40 treated fruits. The data also 
show that the. rate of ripening in terms of the 
loss of acidity and increase in the soluble solids 
has been affected by the higher concentrations of 
growth regulators. In the case of MH-40 treat- 
ment it was observed that the fruit had an un- 
desirable off-flavour^ whereas fruit receiving 
2^ 4^ 5-T treatment at 1000 p.p.m. concentration 
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was well balanced in its taste characteristics. 
All judges favoured this treatment over others in 
respect of taste qualities. 

It is obvious from these data that post-harvest 
and prestorage treatment of fruits would be 
able to extend the storage life of mangoes even 
under ordinary conditions. Thus there is a 
possibility of extending the time available for 
marketing fruits and reduce losses in handling. 
It is^ however^ necessary to find out a combination 
of such growth regulating substances which 
would slow down the ripening of the edible 
portion without changing the pattern of colour 
change of the skin. 


The authors are thankful to Dr V. Subrah- 
manyan Director of the Institute, for his en- 
couragement and guidance. 

Division of Storage and W. B. Date 

Preservation, P. B. Mathur 

C.F.T.R.L, Mysore. 
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STRIP PACKAGING OF HYGROSCOPIC TABLETS 


Flexible packaging materials have introduced 
great changes in packaging pattern of various 
commodities. The conventional glass bottles 
and aluminium containers for packaging tablets 
have certain disadvantages in dispensing tablets 
in smaller numbers and also exposing the pro- 
duct to moisture and external contamination, 
when periodically opened. Thus strip packaging 
whereby each tablet gets the desired protection 
is. becoming increasingly popular. It facilitates 
dispensing of tablets in smaller numbers: The 
choice of suitable packaging film or foil is de- 
termined by the physico-chemical properties of the 
tablets to be packed ]and the shelf-life required 
for such tablets. Some of the medicinal tablets 
are highly sensitive to moisture and light. The 
present study relates to the performance of some 
commonly available moisture-proof materials for 
the packaging of hygroscopic medicinal tablets 
made out of extracts of herbs, etc., marketed by 
pharmaceutical firms. 

In order to assess the degree of protection 
necessary for the product, humidity-moisture 
relationships of the freshly made tablets were 
studied by exposing them to various relative 
humidities ranging from 40 to 90 per cent in 
chambers containing appropriate saturated salt 
solution^. The samples were periodically weighed 
and examined for their appearance and marketabi- 


lity. The results are presented in Table 1. 
These studies indicated that even with a pick up 
of m.oisture as low as 0.4 per cent, the product 
looses its shine and becomes unmarketable, 
indicating that these tablets are extremely sensi- 
tive to moisture changes. In view of the above 
fact and also taking into consideration the climatic 
conditions in the sales area the MSAHT''^ cellulose 
film and heat sealable aluminium foil appeared 
to be the suitable packaging materials for this 
purpose. Accordingly MSAHT cellulose film 
(300 gauge) and heat sealable aluminium foil 
(0.025 mm.) were used in these investigations. 
The tablets strip packaged by the firm on their 
automatic machine with the above packaging 
films, were subjected to storage trials at various 


Table I. Humidity -moisture relationship of tablets 
, at room temperature 


Relative 

humiditv 

% 

1 

Moisture 
pick up or 
loss % 

Period in days to reach equi- 
librium moisture content or 
loss of marketability 

40 


Marketable even after 56 days 

56 



63 


... 

75 

0.4 

9 

80 

0.4 

5 

85 

0.7 

1 

92 

17.1 

1 


The MSAHT cellulose film is defined as moisture proof, heat-sealable, anchored resistant to blocking in humid 
atmospheres and transparent form. 
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humidities^ namely 75 per cent^ 85 per cent and 
92 per cent at a temperature of 76-80''F and were 
periodically weighed and examined . for their 
marketability. The results show that in all the 
three conditions of storage there is no moisture 
pick up by tablets packed in aluminium foil. On 
the other hand^ tablets packed in MSAFIT 
cellulose fihn showed a shelf-life of 2, 9 and 37 
days at 92 per cent^ 85 per cent and 75 per cent 
relative humidities respectively^ thus indicating 
that as the humidity in the storage atmosphere 
increases the efficiency of the cellulose film 
package decreases. In order to confirm the above 
observation the water vapour permeability of the 
cellulose film was determined at 75 per cent 
and 92 per cent relative humidity at 100°F by 
the Patra method^. The data obtained show 
that with the increase in relative humidity in the 
ambient atmosphere^ the water vapour transmis- 
sion rate increases from 6.9 g. to 10.9 g./sq. 
meter/24 hours thereby rendering the packaging 
material less effective under higher humidity 
conditions. The moisture pick up of the packag- 
ing materials was also determined at various 
humidities. The results given in Table II 
indicate that cellulose film itself absorbs water 
vapour under humid conditions thus making 
it unsuitable. Since heat sealable aluminium 
foil is unaffected under humid conditions^ it 
seems to be the most suitable packaging material 
for such highly moisture sensitive medicinal 
tablets. 

In order to confirm the above observations^ 
tablets packaged in aluminium foil were subjected 


Table II . Percentage inoistiire pick up o-^ MS AHT 
cellulose film at different relative humidities 


Relative humidity % 

MSAHTfilm ' 

40 

-0.8 

52 

+0.8 

63 

+3.0 

IS 

+8.7 

80 

+ 11.3 

85 

+ 19.2 

92 

+28.4 


to rigorous storage conditions^ viz.^ 100°F and 
92 per cent R.FI. for a period of six months and at 
7S°F and 75 per cent R.H. for a period over one 
year and the tablets were intact in both these 
conditions. Thus aluminium foil would give 
the desired shelf-life to the product under any 
climatic condition. In addition the aluminium 
foil also gives protection against light. 

The authors are thankful to Dr V. Subrah- 
manyan^ Director of the Institute^ for his keen 
interest in these studies. We are obliged to 
Messrs Himalaya Drug Co._5 Bombay for kindly 
supplying the experimental samples. 

Division of Packaging and N. Balasubramanyam 

Containers, H. B. N. Murthy 

C.F.T.R.L, Mysore V. R. Srinathan 

B. Anandaswamy 
N. V. R. Iyengar 
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^HE Seminar which is a regular scientific activity of the CFTRI provides an open forum for all 
scientific workers of the Institute in so far as one of them presents a paper on a problem on which 
he is engaged or reviews an aspect of Food Science and Technology, while others participate in the 
discussion and express their views on the subject matter of the paper. The visits of distinguished 
scientists and technologists are also availed of for arranging addresses to such gatherings. 
Summaries of the Seminars held during June 1960 are given in this section. 


S(^IS) 17 

Studies on the utilization of 
wet-retted and sun-dried coco- 
nut pith and husk for the prepara- 
tion of insulation and the like 
materials, by B. Anandaswamy 
{June A, 1960) .-India imports a fairly 
large , quantity of different types of 
insulating materials. Studies carried 
out so far in the country have shown 
the possibilities of using agricultural 
residues for thermal insulating pur- 
poses. Our country being pre- 
dominently an agricultural country 
offers large quantities of different 
types of agricultural residues most 
of which are not finding much use 
at present. 

In view of these, investigations 
were carried out on a number of 
agricultural residues to find out 
their suitability for making thermal 
insulation boards, pads and liners. 
Among the several types of materials 
tested, coconut pith obtained during 
wet-retting of the husk and sun- 
dried whole husks were quite 
promising. 3,50,000 tons of wet- 
retted pith and 1,500 million dried 
husks are annually produced in the 
country which do not find much use 
at present. While investigating the 
properties of these materials, it was 
observed that wet-retted pith con- 
tains 18 per cent of fine sand. 
The removal of sand is necessary 
before further processing. It can 
be effected either by floatation 
process or by means of pneumatic 
separation. The details of the 
methods were explained and it was 
pointed out that the sand content 
could -be reduced to 1.8 per cent 
in the case of floatation method and 
to 1.5 per cent by pneumatic 
separation. Data concerning some 
of the physico-chemical properties 
of the materials were presented 
and it was pointed out that these 
compare well with granulated cork 
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in bulk density and thermal con- 
ductivity. 

The procedure for preparing 
boards was explained in detail and 
the different types of binders used 
for the purpose were mentioned. 
The boards thus prepared had a 
bulk density of 12-14 lb. per cubic 
foot, 7-8 per cent moisture and a 
thermal conductivity of 0.2264- 
0.2755 of B.Th.U. (B.Th.U. ex- 
pressed as Btu hr-i, ft-2 in F o-^). 

Data regarding other properties 
such as thermal conductivity, mo- 
dulus of rupture, bulk density at 
different temperatures and R.H. 
per cent were presented. The 
speaker revealed that boards pro- 
duced by the above process com- 
pared well with the imported 
cellulose boards. The possible use 
of the pith and fibre boards in ice 
boxes was also mentioned. 

Supplementing the talk, Mr 
N. V. R. Iyengar said that this 
investigation arose as a direct result 
of the earlier experiments carried 
out on a long distance transport 
studies on perishables where the 
necessity of insulating the railway 
wagons was felt. Cork which is 
normally used for this purpose has 
to be imported and fit was therefore 
felt to find a suitable substitute 
for this purpose. He gave details of 
the trials carried out so far with 
different types of agricultural 
residues and their drawbacks for this 
purpose. He also dealt with the eco- 
nomics of the production of coconut 
pith and fibre boards and referred • 
to the work in progress at the 
Institute on termite and water- 
proofing of these boards. 

Some of the salient points raised 
during the discussion were : preven- 
tion from mould and termite 
contamination, economy of utiliza- 
tion, collection of pith, resistance 
to shocks, reasons for the difference 


in the nature of wet-retted and sun- 
dried pith, capacity of pneumatic 
separator, bleaching of pith, chemi- 
cal nature of pith, ash content of 
pith, cost of insulation board and 
its efficiency over other available 
synthetic insulating boards now 
being manufactured in the country, 
use of hard coconut shell, reduction 
of moisture content, avoiding in- 
juries from moisture leakage, com- 
plete separation of sand from pith, 
utilization of pith in Mysore State, 
problem of fish transportation, etc. 

Answering the questions, Major 
Iyengar said that the firm to whom 
the process has been leased out 
for commercial exploitation, are 
confident of selling it at reasonably 
lower prices than those of any other 
similar material. Further, he said 
that work is in progress. in making 
the board termite-, mould- and 
moisture-proof. He also gave an 
account of the method of collection 
of pith. The average capacity of 
the experimental pneumatic sepa- 
rator is 0.5 Kg. per minute. 

The President, in his concluding 
remarks, said that further work is 
necessary to make the boards 
resistant to any type of attack such 
.as termite, mould infestation, etc. 
He stressed that the boards thus 
prepared should not develop any 
off-flavours during usage. Work 
on use of binders for incorporation 
which will resist the attack and can 
withstand drastic states and impart 
some other useful properties should 
be taken up. Efforts should also 
be made to find out some insulating 
material which will be stable and 
very economical so that it can be 
used by all people. He suggested, 
that the insulation boards prepared 
can also be sent to the Central 
Building Research Institute for 
large-scale trials for use inside the 
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building for air-conditioning and 
other similar uses. 

5 (IS) 18 

Through-flow drier , by S. S. 
Kalbag (June 20, I960).— Hot air 
drying is one of the least expensive 
and the commonest methods of 
drying. The air, in drying, has a 
two-fold function, viz,, to supply 
heat to the material and to carry 
away the water vapour produced. 
To the extent that a faster supply of 
heat and a quicker removal of water 
vapour can enhance the rate of 
drying, the design of the drier can 
be considered responsible for the 
drying rate. But a stage is ulti- 
mately reached when the drying rate 
cannot be further increased by 
increasing the rate of supply of 
heat and removal of water- vapour. 
It is, therefore, necessary to consider 
all the factors governing the rate 
of drying and to understand the 
limitations of drier-design. 

When a material is being dried 
in air, the drying rate may be 
controlled or limited by either of 
two factors. The drying rate ma^^ 
be limited by the ra.te at which 
moisture is evaporated off the 
surface or it may be limited by the 
rate at which moisture can diffuse 
from the interior to the surface. In 
the former case, the factors govern- 
ing the rate of evaporation from 
the surface, also determine the 
rate of drying. Since the evapora- 
tion of water from the surface is 
dependent solely on the drying 
conditions, the drying rate is 
constant as long as the drying con- 
ditions are steady. This is known 
as the constant rate period of drying. 
In the other case, the diffusion of 
moisture from the interior to the 
surface, governs the rate of drying; 
the rate of diffusion of moisture 
is governed mostly by the nature of 
the material and the temperature 
at which it has to be dried. In this 
case, the drying rate continuously 
drops down as the diffusion of 
moisture slows . down. This is 
known as the falling-rate period. 
The moisture content of the mate- 
rial when it goes over from the 
constant rate period to the falling 
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rate period is known as the critical 
moisture content. It is obvious 
that the drier design could affect 
the rate of drying in the constant 
rate period only. 

In the falling-rate period of dry- 
ing, the drier design aims at simpli- 
city of the drier and the minimum 
expenditure of energy. Thus, 
through-flow driers (e,g, bin driers) 
with air at very low velocity are 
used for the final drying of vegeta- 
bles. The report discusses the 
design of a drier, wherein the 
through-flow of air at high velocity 
is advantageously used for a high 
drying rate in the constant rate 
period. 

The rate of surface evaporation, 
which is also the rate of drying, in 
the constant rate period, is directly 
proportional to the driving force 
and inversely to the resistance. 
Since this surface evaporation must 
involve the flow of heat to the mate- 
rial and the flow of water-vapour 
away from the material under 
equilibrium conditions, they should 
be equivalent to each other. It 
would be sufflcient therefore for us 
to consider- the flow of heat from 
the air to the material. This rate 
of heat transfer is dependent on the 
film- CO efficient, the area and the 
temperature gradient. The drier 
design therefore aims at increasing 
this film heat transfer co- efficient, 
as the other two factors are largely 
independent of the design. 

If we calculate rhe film co- effici- 
ents for cross-flow and through-flow 
systems, we find that as the velocity 
of air increases, the difference bet- 
ween the two systems diminishes, 
but is very much in favour of the 
through 'flow system for all practic- 
able air velocities. 

The advantages of a through- 
flow drier are: (a) quicker drying, 
■(b) less expensive equipment and 
(c) less labour For loading and un- 
loading. The disadvantages are; 

(a) only some materials can be 
handled in a through- flow drier, 

(b) the drop in pressure across the 
material is larger ; hence more energy 
is required to force the air through, 

(c) the drier offers less flexibility in 
load — it cannot .dry properly if the 


load is more or less and (I) the air 
velocity may carry off the material. 
To a certain extent, this may be 
avoided by sending the air down- 
wards through the material bed 
but this may pack the material more 
compactly and increase the resist- 
ance to the flow of air. 

After small scale trials on a 
laboratory through-flow drier, the 
design was drawn up along the 
following’ lines: A maximum air- 
velocity of 3-T/sec. was chosen for 
the drier as most of the materials 
encountered had a greater critical 
air- velocity. From the known’ 
pressure drop for the various 
material's handled before, a 6" bed 
was considered the maximum 
necessary. The bed area was 
chosen as 6.25 sq. feet (2.5' X 2.5') 
to give a capacity of approximately 
3 c. Ft. of material per tray. From 
the area and the veloctiy, the capa- 
city of the fan was calculated to be 
1,50Q c. ft/min. Next, a general 
layout was made in which provision 
was made for air-recirculation. 
Controls were provided for air- 
recirculation and air- veto city by 
suitable dampers. Pressure drop 
was calculated for the ductwork 
and the drier, for the above fan 
capacity. T’hus the specifications 
for the fan were arrived at. Because 
or the easy availability of cen- 
trifugal blowers producing the 
required 1,500 c. ft. /min. at 3" 
S.W.G. pressure, the centrifugal 
blowers were selected in preference 
to impeller-fans in spite of their 
lower efficiency. The heater capa- 
city was then calculated to provide 
for heating all the fresh air to 70° C 
with no recirculation. Both elec- 
tric open coiled-coil and finned 
steam-tube hearers were designed 
with flanged connections so that 
they would be interchangeable. 

Manometers were provided for 
measuring the pressure drop across 
the material and across the heater. 
Thermometers were provided for 
measurement of air temperatures at 
three points. The pressure and 
temperature differential across the 
bed of material help to indicate the 
state of drying. The pressure 
drop across the heater indicates the 
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approximate air-velocity being used. 
The jpressure drop across the mate- 
rial gives information about the 
air-velocity and also gives an indica- 
tion if channelling of air should 
occur. 

The cabinet was made up of steel 
angles with wooden sides lined 
inside with asbestos sheets and 
measured 2.5' in all dimensions. 
The material is carried in two 
separate trays in the form of dra- 
wers each measuring 2.5' X 2.5' X 6". 
The bottom of each tray is of 
course perforated. The trays are 
interchangeable and are situated 
one below the other with a clearance 
of 6" in between. The purpose of 
this is to be able to carry out the 
drying in two counter current stages. 
Thus the top tray is always filled with 
the fresh wet material, while the 
lower tray holds the partially dried 
material. The hot air thus passes 
through first the partially dried 


material and consequently picks 
up only a little of the moisture with 
a slight lowering of temperature. 
The air, with most of its drying 
capacity still in tact, then passes 
through the wet material and leaves 
the drier with the maximum amount 
of moisture and minimum of 
sensible heat. 

The data on the drying time for 
several materials were presented. 
This was collected by the members 
of staff from different Divisions 
working with different materials. 

The important points raised 
during the discussion were: possi- 
bility of employing the through- flow 
drier for phased drying of certain 
materials, use of dehumidifiers for 
reducing the high R.H. during 
rainy season, effect of quick drying 
on the flavour of the products, 
storage behaviour of the dried 
products, determination of moisture 
content of the material in the tray 


jby the temperature and* pressure 
drops, prevention of cracking of 
arecanuts during drying in the 
through-flow drier, use of corrugat- 
ed bottom for the tray instead of 
flat bottom, need for making the 
drier workable commercially and 
economically in villages, possibility 
of using an inert gas in place of air 
for drying shrimp to prevent flavour 
loss, etc. 

Commending the paper as an 
interesting one, the President said 
that for materials sensitive to heat, 
other methods or modification of 
the drying technique should be 
thought of. The post-storage life 
of the dried material has to be 
determined and the quality of the 
product assessed. The critical 
moisture content has to be deter- 
mined. He concluded by saying 
that emphasis should be laid on 
the quality of the resultant product. 




TN pursuance of the policy of rendering technical aid to food industries in the country, the 
^ CFTRI supplies information on technical and other problems, carries out analytical work and 
undertakes short- and long-term investigations on behalf of the industry, besides bringing out 
publications containing important technical advances in different aspects of Food Science and 
Technology. The Institute deals with a number of enquiries from various food industries and 
others interested in Indian processed food products. A few of the enquiries answered are 
reproduced in this section. 


Spoilage of pickles 

E {IS) 53 

I sometimes find the spoilage of 
pickles by genus. I request you to let 
me know whether they originate froin 
the eggs present in the vegetables and 
develop due to improper method of 
preparation. (Trichur). 

The spoilage of pickles is not 
simply a chemical or physical change 
resulting from the action of heat 
or air but it is more often the result 
of a number of actions or develop- 
ments taking place. Fermentation, 
decay, souring are all due to the 
action of micro-organisms. The 
quality of the raw material, the 
sanitary environments, proper 


precautions at each step of pickling, 
use of proper sanitary containers, 
and proper storing places are all im- 
portant factors in maintaining the 
good quality of the pickles. It is true 
that the formula for the pickles is 
more or less the same but the 
quality will depend upon the factors 
as mentioned above. It may 
happen that in a lot of mangoes the 
spoilage may occur in the same 
varieties plucked at different periods 
and under different conditions. 

Golden syrup 

E(IS) 54 

I request you to kindly enlighten me 
as to the manufacturing processes 
involved in snaking golden syrup* 


With regard to golden syrup 
the following is the formula for 
its production : 


Sugar 

Water 

Tartaric acid 
Sodium bicarbonate 
Caramel colour as desired. 


87 lb. 
2^ gal. 
38i g. 

m g. 


Mix sugar and water and heat to 
boil. Add tartaric acid and remove 
the scum. When the syrup becomes 
clear, add sodium bicarbonate. Now 
heat to 80° Brix, allow it to cool to 
170° F, add caramel colour and fill 
the syrup in cans at 160° F. 

Golden syrup is also made by 
mixing mother liquor obtained 
after the second or third, massecuite 
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stage in the refining of sugar with 
invert sugar. 

The composition of golden syrup 
is as follows : 


Total sugar 
Invert sugar 
Sucrose 
Water 
Ash 


68.5% 

37.5% 

31% 

22.5% 

3.9% 


// 


As regards the ripening of bananas every ingredient is also checked, 
uniformly, we suggest to you to have The basic materials used in the 
an insulated air-tight room with dough are flour, baking powder, fat, 
proper ventilation, preferably with milk or water, sugar and/or salt, 
the aid of an exhaust fan to operate As regards the amount of 
when necessary. The temperature niaterials to be mixed in, you should 

should be maintained at 62-68° F. j^t us know the type of biscuit you 

and relative humidity round about ^re interested in manufacturing 

80-85 per cent. Bunches of bananas gQ t;hat we might be able to help you 

should be properly stacked by ^he matter. Regarding colours 
arranging them vertically or hanging ^nd essences, all harmless edible 
them by rods or ropes. Dried food colours and essences permitted 
banana leaves which also contain ^an be used. The colour 

me ethylene can be burnt in the room ^nd the essence will also depend 
k7iozo the food value aud compontion so as to create sufficient smolm which upon the particular type of biscuit. 
of hidian molasses and gooseberry, will further help in even ripening. Vanilla flavour and the caramel 

I wotdd also like to knozo zohich Ethylene alone can be used but colour are most commpn. 

Indiaii vegetable has the 7 naximum even ripening of the pulp. This temperature of the furnace 

quantity of B-vitamins. (Alleppey). will also enable to make the bananas 

nni ^ _r mnrp Tf if ift nprf^RSJirv tO • i i . r .1 i_* 

With the type of the biscuit to be 


Chemical composition of 
molasses and gooseberry 

E{IS) 55 

I zvould request you to let 


The composition 
molasses and that of 
are given below : 


of Indian 
gooseberry 


Chemical composition of Indian 
molasses 

Total sugars (as invert sugar) 50.0% 
P.O5 - 0.1% 

K2O5 ... 3.6% 

CaO , ... 1.4% 

Total carbon ... 30.1% 

Total nitrogen ... 0.3% 

Cheynical compositioii of gooseberry 
(Nellikai — Phyllarithus eiiiblica) 

Moisture% ... 81. 2 

Protein % ... 0. 5 

Fat (ether extractives) % ... 0. 1 

Mineral matter % ... 0. 7 

Fibre % ... 3. 4 

Carbohydrate % ... 14. 1 

Calcium (Ca) % 

Phosphorus (P) % 

Iron (Fe) mg. % 

Calorific value per 100 g. 

Vitamin Bi,^g. per 100 g. 

Nicotinic acid, mg. per 100 g. 
Riboflavin, /^-g. per 100 g. 

Vitamin C, mg. per 100 g. 


more sweet. If it is necessary to 
delay ripening process the bananas 
can be stored prior to ripening at 
52-55°F. and relative humidity of 80- 
85 per cent for a period of 3 weeks, 
after which they can be ripened as 
usual in the air conditioned tempe- 
rature. Ripening time in 
case will be about 2-4 days. 


prepared. The range is from 350° 
to 500° F. with a braking time of 
3-7 minutes. 

We would like to know the pro- 
cedure you are adopting for manu- 
that factoring biscuits at present and the 
equipment used so that we might 
he able to help you in solving 3 ^our 
difficulty. 


Manufacture of biscuits 

E{1S) 57 

We are manufacturers of quality Fatty acid composition of oils 
biscuits y szjoeets and toffees. We are 


most successful in preparing szoeets 
and toffees but zve failed to satisfy our 


E{IS) 58 

Could you please help me by send- 


1 . 2 
59 
30 
0.2 


• 600 

Vegetables in general are not 
good sources of vitamins of the B 
group. However, vitamin Bg called 
riboflavin is present in amaranthus, 
spinach and fenugreek leaves. 


The composition of fatty acids 
present in peanut oil and sesame oil 


Ripening of bananas 

E (IS) 56 

We desire to have the details of the 
method of ripejimg bananas uni- 
formly. The flavour should not be 
impaired by the ripening treatment, 
(Bombay). 


customers in the matter of biscuits, ing data on the fatty acid composition 
We shall therefore be grateful if you of peanut and sesame oils} Do you 
coidd kindly furnish ftdl details of have any information as to the make- 
0*02 manufacturing process for biscuits up of HalVs home salad oil zohtch can 
giving the nature and proportion of be purchased in most shops} (Ludhi- 
materials used^ different types of ana). 
colonies and essences used in different 
types of biscuits^ temperature of the 
bakmg oven, etc. (Ahmedabad). 

The steps involved in manufac- 
turing biscuits are: mixing of the 
flour and other ingredients to make 
a dough which is not too tough, 
rolling the dough into thin sheets, 
then cutting into different shapes 
with different type? of cutters as 
desired, placing them on clean 
baking trays and baking in an oven 
at definite temperature for a defi- 
nite period depending upon the 
type of the biscuit. In modern 


is given below: 

Fatty acids 

Peanut 

Sesatne 

(Wt.%) 

oil 

oil 

Palmitic 

8.3 

9.1 

Stearic 

3.1 

4.3 

Arachidic 

2.4 

0.8 

Behenic 

3.1 

... 

Lignoceric 

1.1 

45'.4 

Oleic 

... 56.0 

Linoleic 

... 26.0 

40.4 


We have not done analysis of 
Hall’s home salad oil and therefore 


units, all these operations are done we will not be able to say anything 
automatically and the quality of in the matter, 
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Rennet 

E (IS) 59 

I , shall he thairkful to you if you 
can kindly throzv some light on rennet 
and its iiiethod of preparation. 
(Amritsar). 

Rennet is an enzyme produced 
in the stomach. It is especially 
abundant in the young while still 


suckling. Rennet is usually pre- 
pared from the fourth stomach of 
the calf. The stomachs are dried 
and kept for some time. They are 
then cut into small pieces and 
macerated in a 5 per cent solution 
usually containing boric acid for 
some days. To the solution, a 
further 3 per cent of salt is added 
and the liquid filtered; this forms 


extract of rennet. By adding more 
salt, the rennet is precipitated and 
‘rennet power’ is produced. This 
consists essentially of the ferment 
together with other organic matter 
and a considerable amount of salt. 
The activity of the rennet is 
destroyed by alkali. Like all 
enzymes it has an optimum tem- 
perature at which it acts best. 





As manufacturers of cans in which 
edibles are packed, we have to take our 
job seriously. That is why we installed 
complete modern equipment in our 
factory and can say with confidence that 
your food packed in our cans remains 
fresh, maintains its colour and is hygie- 
nicaily preserved. 

We can supply large quantities at com- 
petitive rates and give early deliveries. 



POYSHA INDUSTRIAL COMPANY 

PRIVATE LIMITED 
Mesent Road, Sewri, Bombay 15 
Phone: 72863 • Grams: 'SANCANS' 

Manufacturers of Open Top Sanitary Cans • Closures 
• Crown Corks • Lithographed and Plain Tin Cans 

Aiyars 
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Production figures of Food hidustries diirhig January -Aprils 1960 




January 1960 

February 1960 

March 1960 

April 1960 

Name of Industry 

Unit 

No, of 
units 
reported 

Produc- 

tion 

No. of 
units 
reported 

Produc- 

tion 

No. of 
units 
reported 

Produc- 

tion 

No.^of 

units 

reported 

Produc- 

tion 

1. Biscuits 

M.T. 

29 

1669 

27 

1723 

23 

1655 

25 

1653 

2. Confectionery... 

M.T. 

37 

1441 

35 

1270 

33 

1286 

30 

994 

3. Flour Milling ... 

M.T. 

54 

81999 

55 

83593 

55 

95141 

52 

81759 

4. Butter 

M.T. i 

5 

221.43 

5 

179.48 

4 

173.13 

5 

115.58 

5. Cashewnuts 

6. Gram flour & 

M.T. 

10 

978 

9 

984 

8 

1185 

9 

1222.83 

Dal 

M.T. 

1 

471 

1 

470 

1 

378 

1 

491 

7. Aerated water . . . 

Gross bottles 

28 

48282 

24 

63006 

24 

74532 

28. 

107668 

8. Cigarettes 

Million pkts. 

15 

2960 

• 15 

2935 

15 

2965 

14 

2708 

9. Beer 

10. Indian made 

Litre 

2 

576988 

2 

704481 

2 

1010157 

2 

861132 

Foreign liquor 

Litre 

20 

228215 

18 

210205 

16 

137515 

20 

195152 

11. Country spirit ... 

Litre 

V 17 

1494818 

17. 

1360239 

19 

2000750 

15 

1227639 


NEWS BRIEFS 

Fungal amylases in flour: 
‘Diastatic activity’ is an important 
property of flour and can be 
considered to be dependent on two 
main factors: {a) the susceptibility 
01 the starch in the flour to attack by 
amylolytic enzymes which may be 
naturally present in the flour or 
added and (b) the amylase content 
of the flour. 

Amylases, the enzymes which 
catalyse the hydrolysis of starch, 
are generally classified into two 
main types, ' alpha- and beta- 
amylase. The saccharogenic or 
sugar-producing enzyme, beta- 
amylase, is usually present in 
sufficient quantities in flour. Alpha- 
j amylase, the starch liquifying and 
I dextrinogenic enzyme, is however, 
present in very small amounts in 
flour milled from sound wheat but 
increases with the degree of sprout. 
Flours deficient in di astatic activity 
may be supplemented by the miller 
or by the baker and the traditional 
diastatic supplement is malt flour. 

In recent years, amylases derived 
from fungal sources have been 
increasingly used to improve the 
diastatic performance of flour. Such 
products are prepared in the form 
of highly active powders which may 
be diluted by' the manufacturers 


to produce materials of uniform 
strength which have certain advant- 
ages. Purified fungal amylases 
have been accepted in the U.S.A. 
as ingredients of bread and rolls. 

Fungal amylases are being in- 
creasingly used as flour additives. 
As the methods normally used in 
the examination of flour do not 
reveal the presence of these mate- 
rials, a technique has been develop- 
ed which may be employed for their 
detection and semi-quantitative es- 
timation. 

The decrease in alpha-amylase 
activity wffiich occurs when a flour 
extract containing calcium ions is 
heated at 68° C. for 30 minutes may 
be employed for the detection and 
estimation of fungal amylases in 
flour. Confirmation of the pre- 
sence of fungal amylase and of the 
amount which has been added to 
flour can be obtained by using the 
relationship between cereal alpha- 
arnylase activity and Hagberg 
number {British Baking Industries 
Res. Assoc. Report.) 

New improved crystal inhibi- 
tor for edible and non-edible oils 
and oil products: Claricol, anew 
phenomenal crystal inhibitor, for use 
in extending the Cold Test of edible 
and non-edible oils and oil products 
and, for use in winterizing these 


oils, is announced by Beacon 
Chemical Industries, Inc., of Cam- 
bridge, Mass. The use of Claricol 
assures that salad oils, cooking oils, 
mayonnaise, and salad dressings 
remain crystal-free longer under 
colder conditions. Claricol has no 
effect on flavour, stability, colour 
and smoke point. 

Test results show Claricol has 
amazing crystal inhibiting powers. 
A.O.C.S. Cold Tests reveal the 
addition of Claricol in very small 
quantities inhibits the precipitation 
of solid fat crystals at low tempera- 
tures. As little as 0.03 to 0.04 per 
cent Claricol added to cottonseed 
salad oil quadruples the A.O.C.S. 
Cold Test on a typical oil. Cold tests 
of 50 to 100 hours are common 
when Claricol is used. 

Even more dramatic than the 
extension of the A.O.C.S. Cold 
Testis the fact that Claricol’s inhibi- 
ting power limits eventual crystals 
to imperceptible size — no heavy 
floe. 

Adding as little as 0.02 to 0.04 
per cent Claricol to refined cotton- 
seed oil prior to winterizing, speedvS 
up crystal precipitation and overall 
production. Oils containing Clari- 
col are more easily and rapidly 
filtered. The yield of winterized 
oil is increased and the Cold Test of 
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the resulting oil is markedly im- 
proved. 

Claricol is semi-fluid, easy to 
handle, and very economical {Bea- 
con Clwn, Industries Inc. Report). 

Waves keep frozen milk fresh: 

It is now possible for anyone in 
any part of the world to enjoy 
a glass of ‘fresh’ milk as a result 
of a recent British discovery where- 
by freshly pasteurized whole milk is 
subjected to a special ultrasonic 
treatment before being quick-frozen 
under controlled conditions. The 
process comprises of five main steps, 
viz.^ pasteurizing the milk either by 
batch or continuous process, treating 
it thereafter for five minutes ultra- 
sonically with radiations having a 
frequency of one megacycle/sec., fill- 
ing the treated milk immediately 
into suitable containers, placing the 
filled containers in a freezer at 
20° F. and finally storing the 
frozen product at temperature below 
10° F. The ultrasonic process over- 
comes separation on thawing, 
protects flavour and extends shelf- 
life indefinitely. The new process 
is now in commercial operation in 
Britain and the product is said to 
have a growing demand (Abstracted 
from Food Engng.. February 1960, 
p.85). 

Radiation detector measures 
fat in meat: A new type large 
volume scintillation counter at 
USDA’s research center in Belts- 
ville, Md. measures gamma ray 
emissions that occur naturally from 
K-40 present in animal tissue. 
Since most of this isotope occurs in 
muscle tissue instead of fat, number 
of impulses gives an accurate 
measurement of the proportion of 
fat to lean meat. 

Detector was developed for AMS 
to use in work of establishing more 
objective measurements of food 
quality. Agr. Research Service is 
co-operating in work on meat. 

One of the major advantages of 
this method is that, unlike chemical 
analysis, it provides a nondestruc- 
tive estimate of lean and fat content. 
Preliminary work has shown that 
the machine gives a high degree of 
accuracy. 
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Equipment consists of two basic 
units: (1) A 13,000-lb. detector, and 
(2) two counter — one to measure 
potassium, the other cesium-137. 
Meat is placed on a trough in 
detector and sealed in a central 
well 14 X 24 in. 

Radiation given off activates a 
plastic scintillator around the well 
which transforms the activity into 
faint light flashes. 

These flashes are magnified by 
8 photomultipliers attached to the 
scintillator, then passed along to the 
counter in form of electric impulses. 
Number of impulses in given time 
is proportional to amount of fat. 

Counter will be used to provide 
basic information in differene in K 
content between muscles in an 
animal, different animals, and differ- 
ent species of animals. It could be 
designed to reject automatically 
any piece of meat that had too 
much fat for a given grade {Food 
Engng.y February 1960, p. 105). 

Gas chromatography detects 
fat adulterants: Fat mixtures can 
be readily analysed for their com- 
ponent fatty acids by means of gas 
chromatography. Flowever, it is 
necessary to hydrolyze the fats, and 
to convert the fatty acids to their 
volatile methyl esters. 

When sample (one microliter) is 
injected into gas steam of chroma- 
tography unit, a characteristic graph 
showing peaks for each fatty acid 
appears on the chromatograph 
charts. Such charts have demons- 
trated presence of fatty acids in fats, 
not previously known to exist in 
them, a 20-carbon acid in cocoa 
butter, for example. 

Presence of foreign fats such as 
palm kernel or coconut oil in cocoa 
butter can be detected at levels as 
low as 2 per cent. Curves for 
pure cocoa butter and substitutes 
differ clearly in position or height 
of peaks, sometimes in both {Food 
Engng., February 1960, p. 110). 

Tomato po^vder: Successful 
production of tomato po\vder is 
being undertaken by a processing 
company located in the community 
of Puy Saint-Reparade, France. 
The tomato is first turned into a 


liquid concentrate and then atomis- 
ed in a heated atmosphere, which 
process turns it into powder retain- 
ing all the colour and qualities of 
the whole tomato. The end pro- 
duct has excellent keeping qualities 
and can be used in all recipes calling 
for tomatoes or tomato paste. The 
factory producing this item, which 
is on a 24-hour production schedule, 
is presently supplying 90 per cent 
of its output to the export market 
{Austr. Food Manuf., April 5, 1960, 

p. 80). 

New quick-frozen baby foods: 
From America comes news of a nev/ 
type of frozen food — instant baby 
meals produced from dehydrated 
food crystals. The foods — -vegeta- 
bles, soups, dinners and fruits — 
consist of free-flowing crystals 
which can be made ready for serv- 
ing, without thawing, by stirring in 
hot or cool w^ater. 

Like conventional frozen items, 
the new foods can be stored inde- 
finitely in freezer compartments of 
refrigerators. In addition, unlike 
usual frozen items, it is claimed that 
they can be kept for upto a month 
at normal refrigerator temperatures. 
Also, the new process is said to 
allow a high degree of retention of 
nutrients, flavour and colour (Austr. 
Food Manuf.^ April 5, 1960, p. 80). 

Synthetic antioxidants in fats : 
Thin-film chromatography, using 
films of silica-gel, is used for the 
detection of synthetic antioxidants 
in fats, using one-directional with 
CHCI3 as a solvent, or tw-o- 
directional systems with CHCI3 
and benzene as solvents. 

After separation the film is spray- 
ed wdth phosphomclybdic acid 
reagent, w-hen the separated antioxi- 
dants appear as blue spots. Other 
developments include the exposure 
of phosphomolybdic acid-treated 
films with ammonia vapours, 2:6 
dichloroquinone chloroimide/ etha- 
nol solution, either neutral or 
sprayed wdth a borax/ethanol solu- 
tion, and also diazotised sulphanilic 
acid. The method is described as 
being applicable to commercial 
methods {Food nianuf., March 
1960, p. 123). 
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Stabilising flavour of milk 
products : A process for stabilising 
the flavour of milk fat products, 
especially dried whole milk, has 
been developed in the U.S. 

Although dried skim milk may be 
stored without refrigeration for long 
periods without losing its fresh 
quality, dry whole milk develops 
storage flavours which make it 
unacceptable as a substitute for 
fresh whole milk. 

Such objectionable flavours can 
be prevented, it is claimed, by 
subjecting separated milk fat to 
steam action under high vacuum 
to eliminate the lactones and other 
objectionable substances. 

The method involves flushing 
steam through milk fat under high 
vacuum at high temperatures. The 
fat can then be re-emulsified into 
skim milk and dried to yield a whole 
milk with improved flavour quality. 
This product can be stored under 
nitrogen to maintain a satisfactory 
flavour without refrigeration for 
over six months. 

In addition to its use in dry whole 
. milk, the flavour stabilised milk fat 
can be used in such products as 
dried ice cream mix and dry cream 
powders, while the condensed by- 
products of the steam treatment are 
said to provide a flavour concentrate 
of a butter or butterscotch quality 
which can be used to flavour other 
foods {Food Maniif,, March 1960, 
p. 130)’. 

Rising Indian biscuit and con- 
fectionery production: Produc- 
tion of biscuits in India increased 
from 12,500 tons in 1950 to 17,702 
tons in 1958. Output of sugar 
confectionery improved during the 
same period from 8,200 tons to 
10,212 tons. 

■ The trend of biscuit and confec- 
tionery exports is rising- They 
went up from 2,000 cwt. in 1957 to 

3.000 cwt. in 1958. During the 
first nine months of 1959 they were 

2.000 cwt. as compared to 1,500 cwt 
during the corresponding period 
of 1958. 

The main customers' for con- 
fectionery and biscuits were Singa- 
pore, Hong Kong, Bahrein Islands, 


Ceylon, Aden, Kenya, Kuwait and 
Saudi Arabia (Food Manuf., March 
1960, p. 131). 

ISI mark for aerated water 
glass bottles: The Indian Stand- 
ards Institution has granted a 
certification mark licence to M/s. 
Mahalakshmi Glass Works Private 
Ltd., Plaines Road (West), Jacob 
Circle, Bombay-11 to use the stand- 
ard mark in respect of aerated 
water glass bottles, manufactured 
in accordance with IS :1107-1957. 
This is the first licence in respect of 
this product. 

The relevant standard mark will 
be impressed on each bottle. 

The presence of the standard 
mark, a third-party guarantee, will 
convey an assurance to the pur- 
chasers that the bottles have been 
manufactured under controlled con- 
ditions and are of the quality as 
laid down in the relevant Indian 
Standard. 

Any complaint about product 
bearing the ISI mark may kindly 
be brought to the notice of the 
licensee as well as this Institution 
(ISI Press Note No. 243/60.) 

NE¥/ INDIAN STANDARDS 

Baker’s yeast:- Baker’s yeast is 
used for the leavening of baked 
goods. Usually, it consists of hop 
yeasts’ — so called, because they 
ferment at the top of the substrate. 
It consists of Saccharo77iyces cere- 
visiae and related species. In the 
trade, it is available either in the 
compressed form or in die dried 
form. 

The Indian Standard Specifica- 
tion for Baker’s Yeast (IS: 1320- 
1958) prescribes requirements and 
methods of test for two types of 
the material, namely (1) Baker’s 
Yeast, Compressed (BYC), and 
Baker’s Yeast, Dried (BYD). 

Endrin emulsiflable concen- 
trates: Endrin emulsifiable con- 
centrates, containing varying per- 
centages of endrin, are largely used 
in the control of insect pests of 
agricultural importance. 

The Indian Standard Specifi- 
cation for Endrin Emulsifiable 


Concentrates (IS* 1310-1958) which 
prescribes requirements and me- 
thods of test for the material, 
has been prepared to facilitate the 
supply of endrin emulsifiable con- 
centrates of a quality most suitable 
for use under subtropical and tro- 
pical conditions (ISI Bull.. March- 
April 1960, p. 110), 

FOREIGN PATENTS 

2,912,335. Ultraso77ics plays big ^ 
roll m egg freezmg process: Pre- 
serving shell eggs by a special freez- 
ing process is aim of a recent patent. 
iV'Iethod comprises arranging the 
fresh eggs in a special rack and 
vibrating them at low, audible fre- 
quencies for 2 hr. at — lOF. Eggs are 
then stored in a freezing environ- 
m.ent until used (Food Eng7ig., 
February 1960, p. 105). 

2,903,37L Inert gas guards fla- 
vour of co7ice7itrated juice: An 
improved process for preparation of 
concentrated citrus juices, that 
employs successive stages of freez- 
ing and removal of ice crystals in an 
atmosphere of inert gas is the ob- 
ject of a recent patent. 

Device comprises fully enclosed 
agitator-equipped refrigerated tanks 
each with associated centrifuge 
mechanism, plus means of supply- 
ing, and circulating inert gas to 
them. 

In operation juice is fed to first 
tank where it is cooled and agitated 
to form ice crystals. Simultaneously, 
gas is introduced through a perfor- 
ated ring in tank bottom and mcives 
upward to purge CO 2 from the 
juice, then form a blanket above 
it. A portion of this gas is then 
recirculated. 

Mixture of juice and crystals 
drops through special dual valve 
into centrifuge Avhere (in an atmos- 
phere of the inert gas) ice crystals 
are removed. Concentrated juice 
then flows to. next freezing tank 
where more ice crystals are formed 
and subsequently separated. Step? 
are continued until desired concen- 
tration is effected (Food Eng7ig.^ 
February I960, p. 106). 

2,911,303. No7i-sticky pea7i7it 
butter: Stabilized peanut butter 
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that has good palatability, smooth- 
ness, and sp readability over a wide 
temperature range is the object of 
a recent process. 

Crux is adding to the ground nuts 
a dispersion of fully hydrogenated 
fat in unsaturated liquid oil, 
(Amount of dispersion should equal 
10-25 per cent of final product.) 
Then butter is cooled to 75-80'^F. 
and packaged. 

Preferred fats are: A Cottonseed 
stearine with titer of 137-43'' F., 
and cottonseed oil, Avith iodine 
value of 110, free fatty acid content 
0.02, peroxide value negath/e. Dis- 
persion comprises 13-18 per cent 
stearine in 82-87 per cent oil. It is 
prepared by introducing stearine in 
the oil and heating to 140''F. with 
agitation to produce substantially 
crystal-free liquid {Food Engng., 
February 1960, p. 109). 

819,078. Chi jf 071 dessert prepa- 
ration: A dry mix AA^hich can be 
readily dissolved in water or other 
aqueous liquid and Avhipped into a 
stable chiffon dessert preparation 
suitable for use as a pie filling or 


similar dessert, is obtained by 
employing partially degraded soya 
protein, gelatine, and pre-gel atini- 
sed starch in combination as a 
whipping material to be dissolved 
with a sugar such as sucrose in an 
aqueous liquid. The partially de- 
graded soya protein provides a very 
fine textured foam with good over- 
run after a short Avhipping, and 
the gelatine acts to set the fine foam 
and provides body and stability 
(FoodEngng.j February 1960, p, 94). 

819,097. Coiitainer cover: A 
container for frozen food and other 
products I'equiring protection 
against moisture loss and gain, loss 
of Favour and freshness, is provided 
with a lid made of metal foil and 
having a tear strip formed by 
opposed Aveakened lines, and a 
plastic film bended to the foil on 
the underside of the tear strip: 
during opening the severed edges 
are brought upwardly into a corru- 
gated form Avhich prevents any 
finger or hand laceration inhandling 
the cover at the cut edges. — Patent- 
ed by Reynolds Metal Co. 
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[Food Trade Rev., March 1960, 
p. 94), 

826,250. Meat products: In a 
process for producing a strained 
meat product, such as baby food, 
the protein content of the product 
being filled into containers is parti- 
ally coagulated prior to cooking 'in 
order to reduce clumping Avhich 
tends to give the product an un- 
satisfactory curdled appearance— 
this reduction is probably due to 
the fact that denaturing of the pro- 
tein content during coagulation pre- 
vents further denaturing Avhen the 
product is cooked.— Patented by 
Gerber Products Co. {Food Trade 
Rev., March 1960, p. 96). 

821,277. Preserving: Perishable 
products, e.g., fruit and A^egetables, 
are coated and/or superficially im- 
pregnated by applying thereto an 
alcoholic solution containing from 
4 to 1 1 per cent by Aveight of shellac, 
thereby to protect the product 
against mould and other causes of 
natural decay. — Patented by G. F. 
Kher {Food Trade Rev., March 
1960, p. 96) 
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FETTE SEIFEN ANSTRICHMITTEL 
March 1960, Vol. 62, No. 3 

Paper chromatography in the field of fats. XL. page 


Systematic separation of mixtures of fatty acids 
— Kaufmann, H. P. and Makus, Z. . .153 

Paper chromatography in the field of fats. XLI. 

Fatty acid composition of some conjugated oils 
— Kaufmann, H. P. and Sud, R. K. . . 160 

On the biology of fats. X. Lipoids from normal and 
pathological human blood serum and xanthomatous 
tissue material. I. Methodology and normal 
serum. — K.wfmann, H. P. and Schmidt, G. . 164 

Properties of paraffin melts for the surface-coating of 
papers . 2nd communication : Properties of paraffins 
and paraffin mixtures in relation to the coating 
process — Robinson-Gornhardt, L. . . 175 

Manufacture of hydrogen by pressure electrolysis 

of water — Scharl.\u, A. . . . . 185 

Adhesives for the packaging industry — Kohler, R. . 189 

Critical study of lining wax — ^Thiel, A. . . 194 

Investigation on the rheometry and rheology of 
molten chocolate. III. Calculation of the flow 
of molten chocolate through a pipe-line — 
Fincke, A. and Heinz, W. . . . .197 

Packaging problems ’in the confectionery industry 

— Liebig, W. . . . . .210 

The way to successful packaging — Bamberger, T. . 215 

Modern technology of fats and fat products. LXVI. 

The fundamentals of extraction of oils and fats 
from raw materials — Kaufmann, H. P. and 
Grothues, B. . . . . . . 218 


May 1960, Vol. 62, No. 5 



The dependence of catalytic oxidation of different 
unsaturated fatty acids on the factors in the 
medium — Schuler, W., Mayor, S. and Meier, R. 
The fabrication of gelatine capsules — Muller, G. . 
On the biology of fats. XL On the lipids of normal 
and pathological blood sera and xanthomatous 
tissue material II. Pathological lipids and dis- 
cussion — Kaufmann, H. P. and Schmidt, G. 

Joint work of the D.G.F., 41st communication. 
Revision of the ‘Unified Methods of Investigation 
for the Fat and Wax Industries XXX. Supplement 
and extension of the Unified Methods of the 

D.G.F., HI.— Seher,A 

Modern technology of fats and fat products. LXVIII. 
The fundamentals of the extraction of oils and 
fats from raw materials — Kaufmann, PL P. and 
Grothues, B. 
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April 1960, Vol. 72, Nos. 7 & 8 

The evolution of diene synthesis — In memory of 
Kurt Alder — Gunzl, W. . 
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395' 
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443 
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The enzymatic synthesis of ribonucleic acid (RNA) page 
— Ochoa, S. . . . . . .225 

The biological synthesis of desoxy-ribonucleic acid 

— Kornberg, A. . . . . .312 

New methods of preparative organic chemistry. III. 
Preparation of esters, amides and anhydrides of 
phosphoric acid — C ramer, F. . . .236 

Pleat resistant polymers — ^A tlas, S. M. and Mark, 

H.F. 249 

Physico-chemical fundamentals of the metallurgy of 

titanium — K ubaschewski, O. . . .255 

On a new principle of condensation — U gi, I. and 

Steinbrucigster, C. . . . . . 267 

Amino acid-thione esters and endothiopeptides 

— Ried, W. and Von der Emden, W. . . 268 

Chlorination of tetrahydrofurane to 2-chloro or 

2, 5-dichlorotetrahydrofurane — G ross, H. . 268 

Stereospecific, base-catalysed rearrangements of a 
double-bond situated at the end — H unig, S. and 
Ecicardt, G. . . ' . . . . 269 

Reduction of difficultly soluble polyamides and 
polypeptides with LiAlH^ — Z ahn, H. and 
Gleissner, a. . . . .269 

Liquid SO 2 as a solvent for infra-red investigatipns 
— Hoyer, H. . . . . . ’ . 269 


June 1960, Vol. 72, No. 11 


Thermal stability and aromatic character: Ring 

opening of azoles— H uisgen, R. . . .359 

Lipoids of microbacteria; chemical structure and 

biological action — L ederer, E. . . . 372 

Polymeric hydrocyanic acid — V oliger, Th. . . 379 

The formyl group — an oxidatively removable protec- 
tive group in peptide synthesis — L osse, G. and 
Zonnchen, W. . . . . . . 385 

‘Dinaphthoxyls’ as stable aroxyl radicals — R ieche, 

A. AND Elschner, B. . . . . .385 

Reaction gas chromatography for the analysis of 
alcohols and estimation of alcohol in the blood 
— ^Drawert, F., Felgenhauer, R. and Kupfer, G. 385 

Improvements in adsorption chromatography — 

Hesse, G. ..... . 386 

Steric path of microbiological and enzymatic reduc- 
tions of ketones — ^P relog, V. . . . 386 

Infra-red spectra of crystals — K etelaar, J. A. A. . 386 


June 1960, Vol. 72, No. 12 

The formation of the acetylene bond (Modern 
methods of preparative organic chemistry III) 

— Franigi ,W., Ziegenbein, W. and Meister, H. . 391 

Electron transfer, absorption and emission of light in 
electron donor-acceptor complexes — Brieglerb, 

G. AND CzEICALLA, J. . . . . . 401 

Dititanates, compounds with intra-crystalline 

swelling properties — ^Weiss, Al. and Weiss, Ar. . 413 

New method for the preparation of carbenene 

— Badea, F. AND Neni'tzescu, C. D. . .415 
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Anion exchange between triphenyl-sulfonium- page 
bromide and lithium — organic compounds — F ran 
ZEN, V. AND MeRTZ, Ch. . . . .416 

Researches on indigo dyes — L uttke, W. . . 421 

Five-membered hetero-aromatic compounds with 

S — N bonds — G oerdeler, J. . . . 421 

Oxidative coupling, a reaction principle of azo- 
chemistry — H unig,S. .... 422 

Transport of amino-acids through cellular mem- 
branes — H einz, ..... 422 

July 1960, VoL 72, No. 13 
Line of development of polarography (Nobel 

Lecture on 11-12-1959 ) — Heyrovsky, J. . . 427 

The application of polarography in organic chemistry 

— -Nurnberg, it. W. . . ‘ . . .433 

Rapid polarography — W olf, S. . . . 449 

Metallo-organic compounds capable of polymeriza- 
tion — ^D refai-il, G., Plotner, G. and Loren, D. . 454 


DEUTSCHE LEBENSMITTEL-RUNDSCHAU 


April 1960, Vol. 56, No. 4 

On the estimation of aldehydes and ketones in 

foodstuffs — FI amann, V. and Hermann, A. . 95 

Adulterated, orange juice concentrate — B enk, E. . 99 

The nomenclature of vanillin sugar according to 

the decree on essences — ^\^ iermann, H. . . 104 

Examination of egg liquors — T hiel, H. . . 104 

Content of plant- tannin additives in rollmops — 

Beetling, L, . . . . . .105 

Report on the Fifth International Symposium on 

‘Foreign Substances in Foods’ . . . 107 

June 1960, Vol. 56, No. 6 
Analytical characteristics of South Tyrolean (Upper 
Italian) wines and their assessment — L indner, 

A. F. AND Patschky, A. . . . .159 

On the reform of the Food Law (conclusion) — N use, 

IL-IT. 167 

Estimation of residues of phosgene in fumigated 

grain — S trache, Fr. . . . . . 173 

On the nomenclature of vanilla sugar — K loesel, A. . 176 

ZUCKER UND SUSSWARENWIRTSCHAFT 

June 1960, Vol. 13, No. 12 

The manufacture of chocolate creams . . . 580 

The impact of cocoa-bean quality on chocolate — 

products — M itchell, D. G. • . . . 584 

Starch Meeting of the Working Group on Cereal 

Research — ... 586 

July 1960, Vol. 13, No. 13 
Chocolate and confectionery factories: removal of 

dust . . . . . . 609 

Scented polyethylene . . ... 612 

The impact of cocoa bean quality on chocolate 

products — M itchell, D. G. . . ■ . 614 

Research on pineapple juice — S poon, W. . . 618 

Norms for cocoa-butter in Holland — S poon, W. . 619 

Sweetness of glucose, dextrose and sucrose . . 620 

Dry fondant . . . . . . . 621 

Production of gelatine (cont. from No. 11) . . 627 


ZEITSCHRIFT FUR LEBENSMITTEL UNTERSUC- 
HUNG UND FORSCHUNG 
1960, Vol. 112, No. 2 

The glucose-fructose ratio of drinking wine and its 
dependence on different measures of cellar 
technique — Koch, J. and Bretthauer, G. . 
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On leucoanthocyanines and leucoanthocyanin tannins page 
and their significance in foodstuffs — H errmann, K. 105 

CHEMIE INGENIEUR TECHNIK 
April 1960, Vol. 32, No. 4 
The vortex-impulse process for drying bulk materials 
— Belik, L. . . . . . .253 

Reduction of the wall temperatures of heat ex- 
changers by means of longitudinal, ribbed tubes — 

— Hensel, E. . . . . .258 

New developments in cooling-tower technology — 

Berliner, P. . . . . . . ' 260 

Corrosion processes in refractory bricks in chemical 
kilns— S teinhoff, E. .... 267 

The hydroxyclone ; A simple and cheap apparatus 
for classifying and thickening — G undelach, W. 
and Trawinski, H. F. , . . . .279 

Comparability of difficult methods of dust measure- 
ment . . . . . . 284 

Double-acting, axial, slip-ring seals in the chemical 

industry — M ayer, E. . . . .285 

Explosion-proof, low-voltage, distribution ins- 
tallations for open-air erection in petro-chemical 
plants — S inger, J. . . . . . 288 

Measurement of the heat conductivity of thermo- 
plastics in the range 20° to 200° C — Freilings- 
DORF, H. ..... . 291 

The influence of high doses of radiation on the gas 
and water-vapour permeability of some packaging 
sheet materials — G runewald, Th. . . 297 

June 1960, Vol. 32, No. 6 
Advances in the construction of a modern chemical 

plant — K iesskalt, S. . . . .377 

On the optimum temperature pattern in a reaction 
tube — H orn, F. and Troltenier, V. . • . 382 

Investigation of mass transfer with partial con- 
densation of vapour mixtures — K irschbaum, E. 
and Troster, E. . . . . . 395 

Heat transfer in a laminar-flowing material in smooth 
channels heated or cooled on one side only— 
Stephan, K. . . . . . . 401 

Calculation of the laminar and turbulent pressure drop 
at a pipe inlet — S cholz, N. . . . . 404 

Rapid and accurate determination of liquid densities 
with a hydrostatic balance — S choeneck, H. and 
Wanninger, W. . . . . .409 

Gravimetric estimation of gas adsorption with the 
help of an electronic micro-balance — S andstede, 

G. and Robens, E. . . . . -. 413 


BROT UND GEBACK 
June 1960, Vol. 14, No. 6 

On the establishment of the world-wide reputation of 


Viennese bakeries — Steiger, R. . . . 101 

Conjugated fatty acid, tocopherol, and keeping 
quality of Swedish rusks— Halden, W. and 
ICarp, D. ...... 104 

Experience of the specialist course for baking 

— Doose, O. . . . . ... 108 

The baking trade and the decree on essences — 

Diller, H. . . . . . . 112 

White bread rolls in and around Munich — Kraus, R. 113 
Problems of biscuit, or rusk, production — Spil, A. C. 118 


SUSSWAREN 
June 1960, Vol. 4, No. 11 
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Observations on the rate of 
dehydration of root vegetables 
in heated air, by Bhatia, B. S., 
Tucker, C. G. and Gooding, E. G. 
B., J. Sd. Fd, Agric,, 1959, 10 (2), 
130.- — A four stage counterflow hot- 
air drying system with interstage 
reheating which has been develop- 
ed for the dehydration of vegetables 
in strip or shred form is compared 
with a less complex system of fewer 
stages for drying strips of scalded 
carrot or potato. Satisfactory dry- 
ing is possible in some cases in 6-7 
hours even in a single-stage system, 
though not necessarily with good 
thermal efficiency. The possibility 
of bacterial hazards associated with 
low initial drying temperature is 
discussed. 

Preparation of some useful 
preserved products from 
Carambola {Amrrhoa caramhold), 
by Siddappa, G. S., Indian J. 
Hort., 1959, 16 (1), 47. — Carambola 
is one of the important minor fruits 
grown in South India and tw^o 
varieties are generally available in 
the local market, one of them 
being far less acidic than the other. 
The author has standardised 
methods for the preservation of this 
fruit. Analysis of the sour and 
sweet varieties of the fruit gave the 
following values: yield of juice, 
66.7 and 66.0 per cent; total soluble 
solids in juice at 20°C, 6.5 and 
6.5 per cent; acidity of juice as 
anhydrous citric acid, 1.01 and 
0.41 per cent; pH of juice, 1.93 and 
3.25 and ascorbic acid in juice 15.4 
and 10.4 mg. per cent respectively. 
Details of the preparation of squash, 
jam, jelly, preserve and candy are 
given. All the prepared products 
were of good quality except the 
jam which was of fair quality only. 

K.L.R. 


PART I (Cftri) 

Canning of dried Bengalgram 
{Cicer arietinimi), by Siddappa, 
G. S., Indian J. Hort., 1959, 16 (3), 
170. — The original green colour of 
the dried green Bengalgram is lost 
during the blanching in canning 
process. The addition of the Pea 
Green colour to the brine does not 
result in much improvement of 
colour of the canned gram. Pre- 
liminary soaking of the gram in 
sulphite solution helps in the 
uniform absorption of green colour 
added to the brine. Soaking o^ the 
'gram in coloured w^ater and then 
canning in plain brine is not, 
however, effective as regards the 
retention of colour in the canned 
products. The soaking of the gram 
in water acidified wdth citric acid 
makes the canned product mucilagi- 
nous, but soaking in plain water 
and then canning in acidified brine 
gives a non-mucilaginous product. 
Addition of acid to the steeping 
water has thus an adverse effect as 
regards the quality of the canned 
product. Enzymatic break dowm 
of phytin and pectins during steep- 
ing under diferent conditions of 
pH and the reported inter-relation 
betW'Cen these two as regards the 
texture of the canned product may 
account for this in a general way. 

Physico-chemical composi- 
tion of passion fruit {Passiflora 
edulisy Sims.) III. Effect of stage 
of maturity of fruit at picking 
time, by Pruthi, J. S., Indian f. 
Hort'., 1959, 16 (2), 110.— The 
physico-chemical analyses of a 
number of passion fruits {Passiflora 
edulis^ Sims.) at three stages of 
maturity namely (/) yellowish green, 
{ii) partially purple {Hi) purple, re- 
vealed that the juice from the 
yellowdsh fruits was definitely infe- 
rior in almost all respects tq-thatf 
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from the fruits at the other two 
stages. However, there was no 
material difference betw^een partially 
purple and purple fruits except for 
the better flavourin the latter. The 
development of purple colour on 
the skin of the fruit served as a fair 
index of the degree of maturity of 
passion fruits. 

Physico-chemical composi- 
tion of passion fruit [Pasnflora 
edidis, Sims.). IV. Effect of date 
of picking and plant-to-plant 
variations on some physico- 
chemical aspects, by Pruthi, J. S., 
Sankaran, A. N. and Girdhari Lal[ 
Indian J. Ilort., 1959, 16 (4), 243. 
— The paper covers detailed data 
on the nature and extent of variation 
in physico-chemical composition of 
purple passion fruits \Passifiora 
edulis, Sims.) as affected by the 
dates of picking and plant-to-plant 
variation. Samples of 12 fruits 
each at intervals of a fortnight in 
the main season (JuD — ^August 
1952), were picked from each of the 
six earmarked plants at the Pomo- 
logical Research Station, Coonoor 
(India), and were analysed for fruit 
components, refrectometric solids 
( Brix), acidity, °Brix/acid ratio, 
pH, ascorbic acid, reducing, non- 
reducing and total sugars. Result 
of detailed statistical analyses are 
presented and discussed. Wide 
variations in some characters have 
been noted. An overall trend in 
the changes of the various physico- 
chemical characters of the~ fruit as 
well as juice, based on means of 72' 
observations at each of ^ the four 
dates of picking has been illustrated. 

• The results indicated that bet- 
w^een the six plants under study, 
there W'ere no significant differences 
‘Tegarding^peel and juice content, 
Wractom/ric solids, titrable acidity, 
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°Brix/acid ratio and pHj while in 
the other physico-chemical charac- 
ters studied, the differences were 
significant. 

Comparing the four successive 
dates of picking, during 1952, the 
differences with respect to all the 
physico-chemical characters studied 
were very highly significant (at 
0.1 per cent level), except in the 
case of reducing sugars wherein the 
differences were not significant. 
The above results, however, pertain 
to passion fruits picked from the 
selected six plants from the same 
orchard and during one season in a 
particular year, (1952). 

Effect of method of extraction 
of juice on the development of 
bitterness in preserved orange 
juice, by Siddappa, G. S. and 
Bhatia, B. S., Food Techno]., 1959, 13 
(7), 349. — Gentle extraction of the 
juice from Coorg oranges helps in 
avoiding the incorporation of bitter 
constituents which are present 
mostly m the rag and peel of the 
fruit. Although the yield of the 
juice can be increased by about 4-5 
per cent by heavy pressing, the 
resultUig juice has a tendency to 
become slightly bitter. The extrac- 
tion of rag is intensely bitter, but the 
juice from the sacs only is free from 
any bitterness. Lye treatments of 
the segments remove bitterness, but 
the yield of juice is lower slightly. 
The retention of ascorbic acid in 
bottled orange juice is as high as 
65-75 per cent during a storage 
period of one year at ordinary room 
temperature of 24-3 0°C. To avoid 
bitterness in the juice, the method 
of extraction should be such that 
very little of rags or peels gets into 
the juice during extraction. The 
addition of 5-6 per cent of sugar 
to the juice helps to mask any trace 
of bitterness that might still get 
into it. 

A rapid spectrophotometric 
method for the detection and 
estimation of adulterants in 
tomato ketchup, by Beerh, 0. P. 
and Siddappa. G. S., Food Techno!., 
1959, 13 (7), 414.— A rapid method 
has been evolved for the estimation 
of lycopene in tomato products 


based on the measurement of 
absorption at 503 mjm. using the 
petroleum ether extract of the total 
carotenoids. The replacemient of 
tomato solids in tomato ketchup by 
such adulterants as carrot, ash 
gourd, pumpkin, sweet potato, 
papaya and apple pulps lowers the 
lycopene content of the product. On 
this basis, the tomato solids content 
of the product has been determined 
by estimating its lycopene content. 

Adulterants like carrot pulp in- 
crease considerably the /?- carotene 
content of the ketchup. There is 
very little loss in the lycopene con- 
tent of tomato ketchups, genuine as 
well as adulterated, during a storage 
period of two months at 37°C. A 
lycopene index of 475 /^g/g. of 
tomato solids has been tentatively 
proposed for the estimation of the 
extent of adulteration in tomato 
ketchups, when other fruit and 
vegetable pulps are employed as. 
adulterants. 

Preparation of pectin from 
raw papaya (Carica papaya) by 
aluminium chloride precipita- 
tion method, by Bhatia, B. S., 
Krishnamurthv, G. V. and Girdhari 
Lai, Food Tedinol, 1959, 13 (10), 
553, — ^An investigation on the pre- 
paration of pectin from raw papaya 
by aluminium chloride precipitation 
has shown that concentration of 
0.5 per cent aluminium chloride in 
the cold at a pH of 3.8 to 4.0 gives 
the maximum yield of pectin. 
Optimum conditions for extraction 
and purification have been worked 
out. Precipitation at 70° C lowere 
the yield of pectin, though the 
quality of pectin is not much 
affected. 

Jelly grade of pectin prepared 
from peel of raw^ papaya (18-20 per 
cent peel in the fruit) is lower than 
that prepared from peeled fruit. 
However, jelly grade of pectin pre- 
pared from whole fruit is only 
slightly lower than that from peeled 
fruit. Peeling of the fruit is there- 
fore not considered necessary. 

Yield of pectin prepared from 
second and third extracts is maxi- 
nium. Jelly grade of pectin goes 
on increasing up to three extrac- 


tions, after which it starts decreas- 
ing. 

Storage of extract without added 
SOo for 4 days at 2-5 °C or with 
SO2 for four days at room tempe- 
rature (20-25 °C) does not seem to 
affect the jelly grade of the pec- 
tin. Methoxyl content of the pec- 
tins prepared from extracts stored 
up to 15 days with the addition of 
SO2 at room temperature or without 
SO2 at 2-5 °C seem to remain un- 
affected. 

Merits of A1 CI3 precipitation 
method as compared to the alcohol 
precipitation method are described. 

Most of the soluble solids of 
papaya mince are leached out by 
tw'o cold water extractions of 5 
minutes each. Loss of pectin in 
leached water is practically negli- 
gible. 

Thermal stability of allinase 
and enzymatic regeneration of 
flavour in odourless garlic 
powder, bv Pruthi, J. S., Singh, 
L. J. and Lai, G„ Curr. Sci., 1959, 
28 (10), 403. — The strong smell of 
garlic is due to the component, 
allicin, which is formed as a result 
of the cleavage of allin by the enzy- 
me, allinase. Earlier workers have 
reported the properties of this 
enzyme which is sensitive to heat 
and is inactivated on steam bath in 
30 minutes. The minimum time 
required for the inactivation of 
allinase in boiling water has, how- 
ever. not been reported. In the 
present investigation, the authors 
have studied the thermal stability 
of allinase by blanching some lots of 
fresh garlic cloves in boiling water 
for 2.5, 5, 7,5, 10, 12.5, 15 and 20 
minutes respectively. The lots 
were then immediately analysed for 
their anti-bacteiial activity (Y.B.A.) 
None of the blanched samples show- 
ed any A.B.A., indicating that 
allinase 'was inactivated even at 
2.5 minutes’ blanching. Odourless 
garlic powder was prepared by 
blanching fresh garlic for 5 minutes 
and then dehydrating it. The 
A.B.A. and flavour in the resulting 
powder was completely destroyed, 
although the colour was more white 
than that of the control sample. If 
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has been shown that the flavour can 
be fully regenerated by treating the 
odourless garlic powder with crude 
enzyme (allinase) solution, thus 
establishing that presence of alli- 
nase is essential for the conversion 
of allin to allicin responsible for 
the odour. 

K.L.R. 

Insecticidal effects of activat- 
ed charcoal and clays, by Majum- 
dar, S. K,, Narasimhan, K. S. and 
Subrahmanyan, V., Nature^ 1959, 
184, 1165. — Several reports are 
available on the insecticidal pro- 
perties of inert dusts. It was found 
that activated charcoal and decolour- 
izing clays exhibited quicker effects 
on insects than unactivated dusts. 
The insecticidal properties of differ- 
ent activated charcoals and kaolinic 
clays passing through a 300-mesh 
have been tested against T Casta- 
neiim adults and compared with the 
performance of unactivated sam- 
ples. Mortality counts of insects 
at the end of different exposure 
periods and gas-absorbing, deco- 
lourizing qualities of the dust 
samples were determined. Activa- 
ted charcoal and , clay ' samples 
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Paper chromatographic analy- 
sis of acids (horizontal migration 
method) : Part VI — Separation 
and identification of amino acid 
mixtures, by Mohan Rao, V. K., 
J. scL iiidiistr, Res., 1960, 19 B (2), 
62.' — The paper chromatographic 
behaviour of amino acids in the 
presence of halogen acids and salts 
has been studied. The Rf values 
of amino acids are influenced by 
the nature and concentration of the 
salt present in the solvent rather 
than in the solution to be chroma- 
tographed. The presence of salt 
prevents the streaking of arginine 
and lysine halogen and salts and 
lowers the Rf values of amino 
acids at higher concentrations. 

Paper chromatographic de- 
tection of nucleic acids with 
basic dyes, by Singh, C., J. sd, 

FOOD SCIENCE— JULY, 1960 


FOOD ABSTRACTS 

showed, in general, high degrees of 
insecticidal activity. Activation 
improved the gas-absorbing and 
decolourizing qualities in the sam- 
ples thus indicating the possible 
correlation between the insecticidal 
potency and the decolourizing or 
gas-absorbing capacity or both. 
Activated charcoals were found 
to be better insecticides than the 
activated clays or silic gel. Gas 
absorbing carbon of the type used 
in a gas-mask canister showed 
maximum effect resulting in 100 
per cent mortality of the test insects 
within 4 hours exposure, while 
the unactivated charcoals gave 30 
per cent or less mortality even after 
24 hours exposure. It was also 
found that activated charcoal sam- 
ples exhibited comparatively high 
levels of insecticidal potency even 
at 95 per cent R.H. and 30° C against 
T. Castaneum adults than other 
test materials. The results defi- 
nitely show that activation treat- 
ment enhances the insecticidal 
potency of charcoal and clay samples, 

K.L.R. 

Application of thiobarbituric 
acid method to the estimation of 

PART 11 (Indian) 

mdiisir. Res,, 1960, 19 C (3), 78.— 
Basic dyes such as toluidine blue 
and azure C have been developed 
as sensitive staining reagents on 
chromatograms for the anionic 
polymers. R.N.A. and D.N.A. 
R.N.A. shows only a ‘positive’ 
metachromatic reaction, whereas 
D.N.A, exhibits both ‘positive’ and 
‘negative’ metachromasia while 
reacting with the cationic dyes on 
paper. This is presumably due to 
two different components in com- 
mercial samples of D.N.A. 

It has not been possible to sepa- 
rate R.N.A. and D.N.A. on paper 
chromatograms under the experi- 
mental conditions employed, but 
they both have been shown to be 
inhomogeneous products. 

Estimation of saturated fatty 
acids of a fat by bromination 
followed by urea-adduction, by 
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vanillin in vanilla essence, by 
Kapur, N. S., Bains, G. S. and 
Bhatia, D. S., J, sci, indiistr Res.^ 
1959, 18 C (11), 275.— The authors 
have reported earlier a method for 
the colorimetric determination of 
vanillin using thiobarbituric acid 
(T.B. A.) reagent in which the inter- 
ference by sugars in the reaction 
was indicated. In the present 
investigation, the interference by 
alcohol and glycerine in T.B. A. 
reaction and the application of 
T.B. A. method 0 for the estimation 
of vanillin in commercial vanilla 
essence have been studied. The 
results show that alcohol up to a 
level of 0.4 per cent (or 40 per cent 
in the original essence) and gly- 
cerine up to 3 per ceni in the reac- 
tion medium do not interfere with 
vanillin estimation. The T.B.A. 
method was employed for the esti- 
mation of vanillin in four samples of 
vanilla essence by following three 
different procedures. The re- 
sults obtained have been compared 
with the values by the A.O.A.C. 
method. It is found that the T.B.A, 
and the A.O.A.C. methods give 
identical results. 

K.L.R. 


Mehta, T. N., Murthy, M. S. and 
Meshramkar, P. M., Indian 7. appl. 
Chem,, 1959,22 (5-6), 218.— Several 
methods are available for estimating 
the saturated fatty acid content of 
fats but they have some limitation 
or other. The authors have deve- 
loped a new method whereim 
bromination followed by urea adduc- 
tion has been adopted. Bromination 
of the mixed fatty acids under 
specific conditions helps in con- 
verting the unsaturated acids into 
their bromo derivatives, the satura- 
ted acids being unaffected. The 
saturated acids are then separated, 
as urea adducts by adding, urea to 
the brominated mixture when the 
bro mo-derivations of unsaturated 
acids do not combine with urea. 
The urea adducts are then decom-' 
posed with warm acidulated water- 
and the fatty acids extracted - with ' 
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ether. Saturated fatty acid con- 
tent of cottonseed, peanut, physic- 
nut, castor and Chaulmoogra oils 
has been determined by the new 
method and the results are com- 
parable to those obtained by the 
lead salt -alcohol and oxidation 
methods. The method is quick, 
simple and reliable. 

K.L.R. 

BIOCHEMISTRY AND 
NUTRITION 

Biosynthesis of ascorbic acid 
in germinating' green gram. 
{Phaseolus aureus) and in rice moth 
larvae {Corcyra cephalonica St.) 
by Thangamani, A. and Sarma, P. 
S., J. sci. indiistr. Res.^ 1960 19C 
(2), 40. — The influence of the B- 
vitamins, thiamine and pantothenic 
acid, on the biosynthesis of ascorbic 
acid in germinating green gram and 
in rice moth larvae has been studied, 
with special reference to the role 
of these vitamins in the conversion 
of the precursor, D-glucurono- 
lactone, to ascorbic acid, using the 
anti-vitamins, oxythiamine and 
omega-methyl pantothenic acid. 
The effect of the gamma-isomer of 
hexachloro- cyclohexane on the con- 
version of D-glucuronolactone to 
ascorbic acid has been studied, in 
rice moth larvae. It is . found that all 
the three anti-vitamins inhibit the 
normal synthesis of ascorbic acid 
but only oxythiamine inhibits the 
conversion of D-glucuronolactone 
to ascorbic acid. 

Pipecolic acid in common 
Indian pulses, by Inamdar, A. N., 
et al., J. sci. indiistr. Res., 1960, 
, 19C (2),'43 . — Paper chromatographic 
; examination of trichloracetic acid 
and water extracts of the flours of 
16 common Indian pulses for 
pipecolic acid has shown that the 
acid is present in the following 8 
pulses: red double bean {Vida faba 
Moench); white double bean (1^. 
faba); field bean (brown; Dolichos 
lablab); rajmah {Phaseolus vulgaris 
L); tur (red gram; Cajanus indtcus 
spreng.); kiilith (horse gram; 
D. biflorus L.) udid {phaseolus 
niungo); and masur {lentil; Lencscs 
ulenia Moench); red double bean 
and rajmah have been found to con- 


tain 2.72 and 3.31 per cent res- 
pectively of the acid. 

Nutritive value of a protein 
digest made from oil cakes, by 
Chanan Singh and Krishna Murthi, 
C. R., J. sci. indiistr. Res., 1960, 
19 C (4), 87. — The nutritive value 
of a protein hydrolysate made from 
oil cakes has been assessed by the 
rat growth method and by using 
the digest to replace ‘casamino acids’ 
in the medium used for synthesis of 
amylase by pigeon pancreas. The 
cake hydrolysate has been found to 
sustain the growth of albino rats 
with the same degree of efficiency 
as casein. The cake hydrolysate 
also stimulates the synthesis of 
amylase by pigeon pancreas under 
aerobic conditions indicating that 
the amino acids present in the 
hydrolysate are available for pro- 
tein synthesis. 

Effect of rice polishing con- 
centrate on liver lipids, by 
Chakrabarti, C. H., Saxena, K. L., 
and Nath, M. C., Indian J. med. 
Res., 1960, 48 (2), 231. — Although 
rice polishing is a rich source of 
vitamins complex, it is not used 
in human dietary on account of its 
high cellulose content. The AA have 
prepared from 100 g. rice polishings 
100 c.c. of the concentrate which 
was a good source of choline (122 
mg. per cent) besides containing 
other vitamins. Choline is known to 
prevent development of fatty livers. 
In the present investigation, the 
effect of rice polishing concentrate 
on liver lipids has been studied. 
Fifty albino rats were divided into 
five groups and the different groups 
were fed on the following diets 
respectively: choline-free basal diet, 
0.04 g. per cent choline containing 
basal diet, 0.128 per cent choline 
containing basal diet, 0.04 g. per 
cent choline containing basal diet 
plus 15 c.c. of rice polishing con- 
centrate per 100 g. diet and 0.04 g. 
per cent choline containing basal diet 
plus 30 c.c. of the concentrate per 
100 g. diet. The composition of 
the basal diet is given. The livers 
of the five groups of rats were 
periodically analysed for total lipids, 
phospholipids, free cholesterol, 


cholesterol ester and glycerides. 
The results show that rice polishing 
concentrate added to 0.04 g. per 
cent choline containing basal diet 
at a level of 30 c.c. per 100 g. diet 
prevents the formation of fatty liver 
in rats while lower amounts of the 
concentrate (15 c.c. per 100 g. diet) 
are partially successful in this 
respect. k.l.r. 

Nutritive value of vegetable 
proteins Part III. Biosynthesis of 
vitamins Bjg utilization in 

rats on vegetable protein diets, 

by Ramachandran, M., Phansalkar, 
S. V. and Patwardhan, V. N., Indian 
J. med. Res., 1960, 48 (2), 243o— 
The influence of the composition 
of the diet on vitamin B^g activity of 
intestinal contents, faeces and tis- 
sues of experimental animals has 
been a subject of controversy. 
The authors have studied here the 
influence of vegetable protein diets 
consisting of 6 parts of cereal 
protein (4 different cereals), 3 parts 
of pulse protein (red gram) and one 
part of amaranth leaf protein with 
all vitamins and minerals excepting 
vitamin B^^ on the biosynthesis and 
utilization of vitamin B 12 in rats. 
Skim milk and’ whole egg protein at 
10 per cent level were used as 
controls. Rats were kept on the 
experimental diets for 8 weeks. 
Fecal vitamin B^g was estimated at 
the end of 4 and 8 weeks, while 
vitamin B 12 in liver and serum were 
determined only after 8 weeks 
by the microbiological method using 
Lactobacillus leickrnannii as the test 
organism. The results show that 
vitamin B 12 like activity in the 
faeces of rats maintained on the 
vegetable protein diets was appreci- 
able exceeding in many cases the 
initial values. The liver store of 
vitamin ^f the animals was 
significantly higher than at the start 
thus indicating the possibility of 
utilization of the biosynthesised 
vitamin Bja- The serum vitamin 
Bjl 2 levels show a similar trend and 
lend support to the above view. 
The significance of the results 
obtained has been discussed. 

K.L.R. 
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Effect of different buffers on 
the hydrolytic property of papain 
against casein, by Bahadur, K. 
and Atreya, .B. D., Indian J. at>pl. 
Chem., 1959, 22 (5-6), 221.— the 
effect of different buffers, viz., (i) 
boric acid-succinic acid-sodium 
sulphate-borax, (ii) Na2HP04-citric 
acid, (m) succinic acid-borax, (iv) 
acetic acid-sodium acetate, {v) boric 
acid-borax, (vi) KH2P04-borax and 
{vii) KPl2p04Na2plP04, on hydro- 
lytic property of papain against 
casein as substrate has been studied 
at different pH’s and for different 
periods., Neuti*al or faintly alkaline 
solutions favour the hydrolysis of 
casein by papain. Most of the 
hydrolysis takes place during the 
first 48 hours, after which the amino 
acid content often remains the same. 

Chemical studies on mycoba- 
cillin, by Majumdar, S. K., Indian 
J. appl Chem., 1959, 22 (5-6), 228. 
—Studies on the amino-acid com- 
position of mycobacillin show that 
the molecule contains seven differ- 
ent amino-acid, viz., aspartic acid, 
glutamic acid, tyrosine, serine, 
alanine, leucine and proline in the 
molar ratio of 5, 2, 2, 1, 1, 1 and 1 
respectively. As a preliminary to 
the studies on amino-acid sequence 
of mycobacillin, HCl (cone.) has 
been selected as the suitable agent 
for . effecting partial hydreb/sis of 
the compound as it yields a large 
number of smaller peptides. 

Relation of matuiily to the 
composition of seeds of gram 
(Cicer arietimim), by Naik, M.S. 
and Narayana, N., Indian I. apbl. 
Chem.., 1959, 22 (5-6), 239.— 
Immature green seeds of gram of 
about 30-50 days’ maturity are 
widely consumed by the people and 
very little information is available 
on the chemical composition of the 
unripe seeds. The authors have 
therefore made a detailed study 
on the relation of maturity of the 
composition of the seeds. Pods 
were removed at three stages at 
15 days intervals after pod forma- 
tion and also at harvest stage w hen 
the pods were dry. . The seeds of 
the four different stages of maturity 
were analysed for moisture, ether 
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extract, crude fibre, starch, sugars, 
ash, total nitrogen and nitrogene- 
ous constituents, minerals (Ca & P), 
vitamins (carotene, ascorbic acid, 
thiamine and riboflavin), phytin and 
lecithin. The results have been 
ghen on moisture-free basis and 
discussed in the light of the variation 
in the maturity of the pods. It 
is found that the immature seeds 
are richer in sugars, ..imple low- 
molecular nitrogen compounds, 
carotene, ascorbic acid and ribo- 
flavin as compared to the seeds at 
the harvest stage. The unripe 
seed also contains veiy little of 
phytin, 

K.L.R. 

Effect of amino acids and vita- 
min B42 on the nutritive value of 
pulse protein, by Singh, D. K., 
Gupta, Y. P. and Das, N. B., Ann. 
Biocheni. eccptL Med., 1960, 20 (1), 
1. — The influence of amino-acids 
like methionine, tryptophan, threo- 
nine and lysine and of vitamin 
on the protein efficiency ratio, 
biological value, digestibility and 
protein value of arhar and nr ad with 
growing rats has been reported. 
Methionine supplementation signi- 
ficantly improved the protein effi- 
ciency ratio as well as the biological 
value of both the pulses while lysine 
did so with arhar only. Trypto- 
phan and threonine significantly 
increased the biological value of 
arhar but not that of iirad. Digesti- 
bility and protein value of arhar 
and nr ad were not affected by such 
supplementation. Availability of 
amino-acids in arhar was found to 
be low and was increased by their 
supplementation. Vitamin B32 sup- 
plementation at 20 /Ag. per 100 g. 
diet caused an improvement in the 
growth-promoting value (FEI-l) as 
well the biological value of arhar 
fed at 12 per cent but not at 17 per 
cent protein level. 

Effects of partial replacement 
of rice or wheat by tapioca or 
sweet potato flour on the nutri- 
tive value of poor vegetarian 
diets : Influence of season in 
growth studies, by Majumdar, 
B. N.. Sharma, D. C. and Kehar, 
N. D., Ann. Biocheni. exptl. Med., 


1960, 20 (1), 7.— A study has been 
made on rats to determine the effects 
of replacing rice or wheat with 
tapioca or sweet potato flour dur- 
ing different seasons of the year. It 
is concluded that (1) seasons of the 
year appear to have considerable 
influence on the growth rate of rats. 
In winter the average growth in all 
comparable groups was much higher 
than in summer; (2) modification 
of a rice diet with tapioca flour to 
the extent of 25 per cent improved 
the nutritive value of the diet as 
shown by the increased gain in 
weight both in summer and winter; 
(3) when a wffieat diet v/as thus 
supplemented its feeding value 
depended on the season; in summer 
the effect was, if Rnything, dis- 
advantageous, whereas in winter 
growth was slightly better ; (4) sweet 
potato Hour in place of tapioca 
leads to an impairment in the nu- 
tritive value of the basal diet in 
summer or winter; (5) figures for 
increase in weight have been 
statistically examined and the signi- 
ficance discussed. 

Studies on the utilization of 
vitamin A. Part IV. Influence of 
the level of protein on the stor- 
age and utilization of vitamin A, 
by Eeh, G. C., Bhattachar3^a, S. 
and Som, J. M., Ann. BiocJmn. 
exptl. Med., 1960, 20 (2), 15.— 
The influence of the level of pro- 
tein (6 per cent, 12 per cent and 18 
per cent) in .the diet on the storage 
and utilization of vitamin h. at 
levels of 50 LU. and 710 LU. per 
day during both maintenance and 
protein repletion periods has been 
studied in adult rats. 

The results tend to indicate that 
during maintenance at the end of 
2 and 4 weeks highest vitamin A 
content has been observed in liver 
at 12 per cent protein intake and at 
low supply of vitamin A. AVith 
massive doses of vitamin A, similar 
observation was made after two 
wrecks bur at the end of 4 weeks more 
vitamin A was stored by the animals 
receiving diet containing 18 per 
cent casein. 

The protein-deficient animals 
were observed to store in the liver 
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during repletion period a lower- 
quantit}^ of vitamin A with higher 
quantity of protein in the diet at 
both low and massive doses of 
vitamin A feeding. The highest 
protein utilization was, however, 
indicated at 12 per cent protein in 
the diet. A slightly greater W'eight 
gain was observed when massive 
doses of vitamin A were fed at all 
levels of protein intake. 

On the whole the results indicated 
that the level of protein in the diet 
had considerable effect on the 
utilization of vitamin A. Their 
possible inter-relationship has been 
discussed. 

FISH 

Component fatty acids of Indian 
shark and skate liver oils, by 
Pathak, S. P. and Trivedi, B. N., 
Indian J. appL Chern,^ 1959, 22 
(5-6), 192. — Two samples of liver 
oil of an Indian species of shark and 
skate have been studied. Shark 
liver oil contains 41.1 per cent 
saturated acids (palmitic 29.6 per 
cent, stearic 5.4 per cent, myristic 

5.9 per cent and minor proportions 
of arachidic and behenic acids) and 

58.9 per cent unsaturated acids 
(Ci6 12.5 per cent, Cis 20.1 per 
cent, C20 and above 23.8 per cent 
and minor proportion of mono- 
ethenoids). Skate liver oil con- 
tains 41.7 per cent saturated acids 
(palmitic 26.9 per cent, stearic 12.5 
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per cent and myristic 2.3 per cent) 
and 58.3 per cent unsaturated acids 
(Ci6 11.8 per cent, 37.2 per cent, 
CoQ and above 7.8 per cent and minor 
proportions of C14 acids). 

FRUIT AND VEGETABLE 
PRODUCTS 

Nutritive value of some fruits 
of Kashmir valley, by Andrabi, 
S. M. H. and Magar, N. G., Indian 
J. appl Chenu, 1959, 22 (5-6), 231. 
The nutritive value of fruits such as 
apples {Pyrus malliis), pears {Pyrns 
communis), quince {Cynodina vulga- 
ris) and hrelas’ (Mallus sylvestrus) 
has been studied. Results of the 
proximate analysis show that acidity 
in sour apples is three times more 
than that of sweet apple. The 
reducing sugar constitutes 80 per 
cent of the total sugar. Crude 
protein is higher in trelas. Calcium 
content is low except in the case of 
‘trelas'. Copper, cobalt and molyb- 
denum also have been detected 
while nickel is completely absent in 
all the fruits. 

While ascorbic acid content is 
higher in qiiince, vitamin content 
is maximum in sour apple. Ribofl- 
avin and niacin contents are higher 
in the ‘trelas’. Carotene is present 
in traces in all the fruits except in 
the case of ‘trelas’. 

Folic acid has been observed to 
be very high in pear as compared 


to the other fruits. Vitamin B^g — 
like activity is higher in pear, follo- 
w-ed by quince and is minimum in the 
apples. Sugars, organic acids and 
amino-acids have been detected 
using paper chromatographic tech- 
niques. 

OILS AND FATS 

Fractionation of peanut oil 
fatty acids by extractive crys- 
tallisation with urea, by Mehta, 
T. N. and Meshramkar, P. M., 
Indian J. appL Chem., 1959, 21 
(5-6), 211. — Mode of distribution 
of the mixed ‘solid’, and ‘liquid’ 
fatty acids of peanut (Arachis 
hypogaea) oil has been studied by 
liquid-solid countercurrent distri- 
bution with urea. A similar dis- 
tribution of the saturated acids 
(obtained on bromination of the 
mixed fatty acids, followed by urea 
adduction) has also been carried 
out. Higher saturated fatty acids, 
free from unsaturation, have been 
obtained in the first two experi- 
ments, while a complete separation 
of the saturated acids, from the 
unsaturated ones, could be accom- 
plished in the bromination experi- 
ment. The typical percentage fatty 
acid composition, calculated from 
these data, is myristic 0.67, palmitic 
4.86, stearic 8.16 arachidic 2.80, 
behenic 3.97, lignoceric 1.53, oleic 
51.69 and linoleic 26.32. 
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Rapid combustion and deter- 
mination of residues of chlorina- 
ted pesticides using a modified 
Schoniger method, by Lisk, D. J., 
J. agric. Fd, Chem., 1960, 8 (2), 
119 . — K method is described for 
the rapid combustion and deter- 
mination of residues of chlorinated 
pesticides. Organic solvent ex- 
tracts of plant samples are evaporat- 
ed in a cone of cellulose acetate, 
which is burned in an oxygen-filled 
(Schoniger) flask and the hydrogen 
chloride gas is absorbed in dilute 
sodium hydroxide. The platinum 
holder has been specially designed 
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and a balloon attached to the flask 
to permit complete combustion of 
the cone and its contents safely. 
The spectrophotometric determi- 
nation of chloride is based on its 
displacement of thiocyanate in the 
presence of ferric ion. The time 
required for combustion and deter- 
mination of chloride is about 20 
minutes per sample. The reco- 
very of D.D.T., Thiodan, and 
lindane from alfalfa by the method 
is described. 

Determination of small 
amounts of arsenic in potatoes. 
Extraction and reduction of 
moiybdoarsenic acid, by Lisk, 


J-3 jf- agric. Fd, Chem,, 1960, 8 
(2), 121 . — A method is presented 
for the determination of small 
amounts of arsenic in potatoes. 
Potato tissue is ashed with magne- 
sium nitrate and the ash dissolved 
in acid. Acid-molybdate is added, 
followed by extraction with a 1- 
butanol- chloroform mixture to re- 
move interfering phosphorus as 
mo lyb do phosphoric acid. The 
aqueous solution is extracted with 
1-butanol to remove arsenic as 
moiybdoarsenic acid. A simple 
procedure is then used for adjusting 
acidity and reducing to the hetero- 
poly blue with stannous chloride in 
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ethyl alcohol. The effect of vary- 
ing the concentration of acid and 
reducing agent on the blue colour 
is shown. Silicon causes some 
interference. Silicon interference 
can be reduced by use of a 1-butanol- 
ethyl acetate mixture for extraction 
of molybdoarsenic acid. The 
method used to determine possible 
traces of arsenic in potatoes result- 
ing from the application of sodium 
arsenite to kill potato vines and 
weeds, yields an average recovery 
of 94.1 per cent. 

Complexometric titration of 
calcium and magnesium in the 
presence of phosphate in milk 
and blood plasma, by Kamal, 
T. H., J. agric. Fd. Chem., 1960, 
8 (2), 156. — A quick and sensitive 
method for determining calcium 
and magnesium in biological mate- 
rials, with particular reference to 
milk and blood plasma, is pre- 
sented. The interference of phos- 
phate ions in this complexometric 
titration was eliminated by adding 
the disodium salt of (ethylenedini- 
trilo) tetraacetic acid to the neutral 
system and back- titrating the excess 
with calcium and magnesium stand- 
ard solutions. Milk and bipod 
plasma samples were used directly 
without removing the phosphate 
ions or milk proteins. 

ANTIOXIDANTS 

On the antioxidant activities 
of the tocopherols, bv Lea, C. H., 
J. SrA. Fd. Agric., 1960, 11 (4), 212. 
— ^The antioxidant activities of the 
tocopherols have been compared at 
60° and at 37° in distilled methyl 
esters of cottonseed, linseed and 
cod liver oil fatty acids containing 
small additions of oxidised ester as 
'starter’. 

In the linoleate (cottonseed) 
system the a- and ^-compounds 
were the most and the a-j /I- and, y- 
compounds the least effective in 
extending the induction period. 
In the poly-unsaturated (linseed and 
cod liver oil) sytems the a-was still 
good, but the /5-was at the bottom of 
the series and the p- and y -com- 
pounds near the top. 


Factors, in addition to the pre- 
sence of polyunsaturated fatty esters 
in the substrate, which tended to 
favour a relatively high activity of 
the a-compound were (a) compari- 
son of activities at a low peroxide 
value, still within the induction 
period and {b) a not too high 
temperature of oxidation. Under 
suitable conditions — a tocopherol 
could be shown to exert the highest 
and ^-the lowest in vitro antioxi- 
dant activity, in agreement with 
their Icnown m vivo vitamin-E 
potencies. 

The antioxidant activities of the 
tocopherols are considered in re- 
lation to their structure. 

COFFEE 

Analysis of the volatile consti- 
tuents of coffee, by Rhoades, J. VV. , 
J. agric. Fd. Chem., 1960, 8 (2), 136. 
— Studies on the roasting of seven 
varieties of coffee show that gener- 
ally the concentration of volatiles in 
the bean increases with increased 
roasting. Flydrogen sulfide, methyl 
formate and acetly propionyl reach 
a maximum concentration within 
the normal roasting temperatures. 
The concentration of dimethyl 
sulfide remains essentially constant 
during the roasting process. Analy- 
sis of green beans shows differences 
which may be useful in typing or 
grading green coffee. In roasted 
coffee, the ratio of diacetyl to acetyl 
propionyl may be indicative of the 
degree of roast. Analysis of brew- 
ed coffee shows the concentration of 
volatiles to be in the range of 1 to 
2000 p.p.b. 

DAIRY 

Free and bound lactose in 
milk, by Dutra, R. C., Jennings, 
W. G., and Tarassuk, N. P., J. 
agric. Fd. Chem.^ 1960, 8 (2), 143, — 
By using both isotope dilution 
methods and a conventional protein 
precipitation technique, it was 
demonstrated that in unheated milk 
0.54 per cent lactose is associated 
with milk protein (s). 'The associ- 
ation is apparently weak, as all 
lactose is removed from unheated 
milk by dialysis for 72 hours. The 


results suggest an equilibrium, free 
lactose, bound lactose, favouring a 
free-bound ratio of about 8 to 1. 
Binding of lactose by heated pro- 
teins, v/hich is apparently a carbonyl 
amino reaction, was in\^estigated at 
80° and 100° C. The activation 
energy of the reaction, probably the 
first step in the browning reaction, 
is of the order of 11x10^ calories 
per mole. 

FISH , 

Sodium ion, potassium ion, 
and weight changes in fish held 
in refrigerated sea water and 
other solutions, by MacLeor, 
R. A., Jonas, R. E. E.,.and McBride 
J. R., J. agric. Fd. Chem., 1960, 8 
(2), 132. — When sockeve salmon, 
halibut, herring, lemon sole, and 
brill were stored in refrigerated 
sea water for a week, analyses of the 
flesh revealed a rise in sodium ion 
and a drop in potassium ion over 
the natural levels. Weight in- 
creases in the fish ranging from 2.4 
per cent for salmon to 17.5 per cent 
for a group of lemon sole were re- 
corded after storage. The outer 
layer of the flesh of sockeye salmon 
showed a slow rise in sodium ion 
and a drop in potassium ion content 
over the first 48 hours of imersion 
in chilled sea water, after which 
time much more rapid changes in 
the flesh levels of these ions occur- 
red. When solutions were prepar- 
ed containing sodium and potassium 
ions at concentrations approximat- 
ing those calculated for the total 
tissue water of the fish, the sodium 
and potassium ions level of the flesh 
of fish immersed in them remained 
close to their natural values. It 
was found that the weight changes 
of the fish could be prevented by 
adding 2 per cent of polyvinylpyrro- 
lidone to the immersing solutions. 

FLAVOUR 

Flash exchange gas chroma- 
tography for the analysis of 
potential flavour components of 
peas, by Rallas, J. W,, J. agric. Fd. 
Chem., 1960, 8 (2), 141.— The 
technique of flash exchange gas 
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chromatography was appUed to the 
determination of aldehydes, ketones, 
and acids in the steam distillate of 
peas. The compounds identified 
were acetaldehyde, acetone, pro- 
pionaldehyde, n-butyraldehyde, n- 
valsr aldehyde, biacstyl, formic 
acid, acetic acid and isovaleric acid. 
All these components occurred at a 
concentration of less than 3 p.p.m. 
on a fresh-weight basis. A mixture 
of these compounds at the concen- 
tration levels found did not re- 
produce the characteristic odor of 
pea steam distillate. 

FRUIT AND VEGETABLE 
PRODUCTS 

Chemical inactivation of en- 
zymes in vegetables before 
dehydration, bv Makbwer, R.. U., 
Food TechnoL, 1960, 14 (3), 160.— 
Enzyme inactivation by chemical 
treatment at room temperature has 
been explored as a possible means 
of obtaining dehydrated vegetables 
of high quality. , The initial experi- 
ments encouraged further investiga- 
tions. The present paper describes 
methods developed and used for 
chemical enzyme inactivation and 
its testing. Nearly complete in- 
activation of tested enzymes was 
observed in shredded cabbage and 
pieces of apple, carrot and celery 
which had been infiltrated under 
vacuum with a mixture of acid, 
alcohol, and a surfactant. None 
of these three components alone 
significantly inactivated the enzymes 
tested (catalase, peroxidase, acetyl 
esterase, phosphatase, and poly- 
phenol oxidase) under the expe.ri- 
rriental conditions used. Enzyme 
inactivation increased with decreas- 
ing pH of .the infiltration solution. 
Strong mineral acids with a pH of 
1.5 or lower in the infiltration mix- 
ture \vere best enzyme inactivators. 
Anionic, cationic, and non-ionic 
surface-active compounds were 
tested as ' additives to the acid- 
ethanol mixture used for enzyme 
inactivation. A number of the 
surfactants synergistically enhanced 
the enzyme-inactivating action of 
the acid-ethanol mixture. The 
inactivation of enzymes increas- 


ed witn highev concentrations of 
the surface-active compound. In 
general, the anionic surface-active 
compounds were most effective 
synergistic enzyme inhibitors in the 
acid-ethanol mixture, tvhile the 
cationic compounds were least 
effective. It is difficult to assess 
from the available data the relation 
between chemical structure of the 
surfactant and its effectiveness in 
the synergistic inhibition of plant 
enzymes. Of the enzymes tested, 
peroxidase appeared to be the most 
difficult to inactivate. 

Chemical and colour changes 
in canned tomato ketchup, by 
Luh, B. S., Food TechnoL, 1960, 14 
(3), 173. — One of the programmes 
of the Department of Food Science 
and Technology at the University 
of California, Davis, concerns fac- 
tors influencing storage stability 
of processed foods. Interest shown 
by canners in the stability of canned 
ketchup gave impetus to a study on 
the effect of storage temperature 
and time on chemical and colour 
changes in canned tomato ketchup. 
Several objective tests for evaluat- 
ing storage changes are presented. 
Canned tomato ketchup was made 
under controlled conditions and 
stored at teinoeratures varying from 
20^ C (68° F) to 55° C (131° F) for 
14 months. The product was 
tested for chemical and colour 
changes during storage. Results 
indicate that chemical changes 
occurred rapidly in ketchups stored 
at temperatures higher than 20° C 
(68° F). Serum colour darkened 
and titratable acidity increased. 
High storage temperatures also 
contributed to decreases in amino 
nitrogen and degradation of colour. 
The serum colour test was found to 
be useful for detecting poor storage 
conditions in ketchup. To main- 
tain good quality, storage at a 
temperature of 20° C (68° F) or 
lower is desirable. The importance 
of storage temperature on stability 
and chemical composition of ket- 
chup is discussed. 

Influence of ripeness level on 
organic acids in canned tomato 
juice, by Fidel Villarreal, Luh, B.S., 


and Leonard, S. J., Food Technol,^ 
1960, 14 (3), 176. — -In the present 
investigation, the silicic acid column 
chromatographic method was used 
to determine the effect of ripeness 
level on organic acids in canned 
tomato juice. Samples were freeze 
dried prior to column chromato- 
graphy. The Agtron E was used 
to measure the colour of the fresh 
Pearson tomatoes. The readings, 
based on the ratio of green/red 
reflectance, corresponded with the 
visual colour grading and the 
lycopene content of the tomatoes. 
An increase in pIT and a decrease in 
titratable acidity was found to occur 
during ripening. The importance 
of these factors in processing canned 
tomato products is discussed. Citric 
acid was found to be a major organic 
acid in tomatoes, and was about 
73-80 per cent of the total organic 
acids. It decreased rapidly during 
ripening. Pyrrolidone carboxylic 

acid was also an important organic 
acid in canned tomato juice. Acetic 
and formic acids were found only in 
very minute amounts. The impor- 
tance of these acids to tomato juice 
quality is discussed. 

Diffusion of sulphite during 
vegetable dehydration, by Duck- 
worth, R. B., and Marian Tobans- 
nick, J. Sci. Fd. Agrlc., 1960, 11 (4), 
226. — -Prepared samples of potato, 
carrot and cabbage were scalded in 
solutions containing sulphite la- 
belled with The distribution 

and movement of sulphite during 
subsequent dehydration and storage 
were studied by autoradiographic 
methods. After dehydration of 
potato and carrot strips, the sulphtie 
is distributed throughout the strip 
with a slight concentration at the 
centre. The development of brown 
centres in such material is therefore 
not due to inadequate penetration 
of sulphite, but probably to accumu- 
lation of sugars and amino-acids in 
this region. In cabbage, the 
sulphite is readily taken up on 
the veins of the leaf. 

OILS AND FATS 

Composition of cherry seed 
and cherry seed oil [pruniis 
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cerasus)^ by Weckel, K. G., and 
Lee, H. D., Food Technol, 1960, 
14 (3), 151— The processing of 
cherries results in the disposal of 
very large quantities of cherry seeds. 
In Wisconsin and Michigan, the 
total cherry production averages 
120 million pounds annually. The 
seeds are not used to provide in- 
come to the canners or growers. 
Kernels from cherry pits have been 
reported to contain an oil resembling 
that of almond. The amount of oil 
in the kernels ranges from about 
30 to 38 per cent of the dry kernel 
weight. The weight of the kernel 
represents 28 per cent of the total 
cherry pit weight. The weight 
of the most cherry pit is about 
twice the weight of the dried 
cherry pit. From these data, it has 
been estimated that the amount of 
cherry oil potentially available in 
Wisconsin and Michigan is 100,000 
gallons. Cherry kernels have a 
fairly high protein and starch 
content which may have potential 
in animal and food mixtures. The 
composition of cherry kernel oil 
resembles that of almond oil and is 
quite similar to that of corn oil, 
peanut oil and sesame seed oil. 
Elaeostearic acid was shown to be 
present in cherry kernel oil. The 
presence of elaeostearic acid may 
be the cause of accelerated develop- 
ment of oxidative rancidity observ- 
ed in the oil. 

PACKAGING 

The collapsible polyethylene 
tube as a food package, by Kemp, 
J. D. al.j Food Techno!., 1960, 14 
(3), 131. — Many types of military 
field rations contain spreads such 
r, as jam, jelly and peanut butter. 
Individual rations require a light 
weight package containing about 
two ounces of such a spread. 
Standard commercial packages are 
usually cans or glass jars which 
contain quantities sufficient for 
several meals. The smallest sani- 
tary can commercially available in 
Canada holds four ounces of jam 
and the only individual portion 
package — the small-formed plastic 
cup used by restaurants and air- 
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lines — -is too frangile for military 
use. To satisfy the need for a 
suitable package — one that is light 
in weight, will protect the food 
satisfactorily for two years at 70^ F, 
will withstand a moderate degree 
of rough usage, is capable of being 
reclosed, and will not present a 
serious damage hazard to other 
packages with which it might be 
assembled — the use of collapsible 
polyethylene tubes was considered. 
The tubes proved to have consider- 
able strength. A filled and proper- 
ly sealed tube laid on its side would 
support one hundred and fifty 
pounds weight without rupturing; 
therefore the tubes were not regard- 
ed as being a serious breakage risk 
in field rations. A series of storage 
experiments was conducted in the 
cold (0°F), at a normal room 
temperature (70°F) and at an 
elevated temperature (100°F). The 
products were raspberry jam, grape 
jelly, honey, peanut butter and 
creamery butter. Lined (i.e., coat- 
ed with polyvinylidene chloride 
resin) and unlined collapsible polye- 
thylene tubes were the containers. 
Lined tubes were found to be more 
suitable than unlined tubes because 
of a lesser tendency to produce off- 
flavours and because of their 
impermeability to oils. This im- 
permeability indicated their poten- 
tial suitability as packages for oily 
foods such as butter and peanut 
butter, but oxygen transmission 
characteristics of the tubes should 
be investigated more fully. Dur- 
ing comparative tests at 100°F the 
storage life of jam, jelly and honey 
in lined tubes was generally com- 
parable to that in bottles or cans 
for periods up to three months; 
thereafter, the quality of foods in 
bottles and cans was slightly 
superior. 

PESTICIDES 

Ether-extractable urinary 
phosphates in man and rats 
derived from malathion and 
similar compounds, by Mattson, 
A. M., and Sedlak, A. M., jf. agric. 
Fd. Chem., 1960, 8 (2), 107.— The 
urinary excretion of malathion 


derived materials was studied the 
develop a chemical method which 
could be used as a measure of ex- 
posure. Following] exposure to 
malathion, ether-extractable phos- 
phatic compounds appear in the 
urine of man and rats. Quantita- 
tive determination was accomplish- 
ed by a colorimetric method for 
phosphates. The amounts of these 
materials were proportional to 
dosage. Preliminary studies with 
other similar compounds were made. 
This method is useful in detecting 
and evaluating the degree of ex- 
posure to malathion. It is far 
more sensitive than measurement 
of cholin-esterase inhibition. 

A sensitive procedure for 
urinary p-nitrophenol determi- 
nation as a measure of exposure 
to parathion, by Elliott, J. W., 
et al.y J. agric. Fd. Cheni., 1960, 8 
(2), 111. — A sensitive procedure 
has been developed for the deter- 
mination of p-nitrophenol in urine. 
The major variation from earlier 
published procedures involves ex- 
traction with acetonitrile to remove 
interfering impurities. The pre- 
sent method allows determination of 
as little as 10 of p-nitrophenol and 
permits the use of urine samples as 
large as 100 ml. 

Retention of acrylonitrile and 
carbon tetrachloride by shelled 
walnuts fumigated with acrylon 

by Ben Berck, J. agric. Fd. Chern., 
1960, 8 (2), 128. — Imported shelled 
walnuts, in 5 5 -pound batches, were 
successfully fumigated in polyethy- 
lene bags to control insect infesta- 
tion by injecting each bag with 3 ml. 
of Acrylon. Desorption rates of 
acrylonitrile and carbon tetrachlo- 
ride during a 38-day storage period 
showed that their residual amounts 
were effected by fumigant dosage, 
duration of exposure, and aeration 
by fan. Fumigation under redu- 
cedpressure, followed by storage for 
30 days, resulted in acrylonitrile and 
carbon tetrachloride residues which 
were lower tlian those obtained by 
fumigation at atmospheric pressure. 
Acrylonitrile was determined polaro- 
graphically and carbon tetrachloride 
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spectropliotometrically with satis- 
factory specificity and sensitivity. 

PLANT GROWTH REGULATOR 

Synthesis and preliminary 
evaluation of amino acid deri- 
vatives of 2-(2, 4, 5-Trichloro- 
phenoxyl) propionic acid, by 
Krewson, C. F., et aL^ J, agric. Fd. 
CJiern.y 1960, 8 (2), 104. — A series 
of D-, L", and DL- amino acids 
involving 2- (2, 4, 5, trichloro- 
phenoxyl) propionic acid has been 
prepared and evaluated. A wide 
variety of notable differences in 
behaviour pattern in this new aeries 
is sharp contrast to generalities 
reported for the halogen-substituted 
phenoxyacetic acid series. The 
derivatives of L- and DL- amino 
acids reported here proved gener- 
ally to be active plant-growth regu- 
lators with high selectivity during 
the test period on the assay plants 
used; an exception was the deriva- 
tive of L-tryptophan, which was . 
completely inactive- TheD-amino 
acid derivatives were almost com- 
pletely lacking in growth-regulating 
properties with the exceptions of the 
D-alanine, and D-tryptophan deri- 
vatives are easily prepared and 
purified and those with sharp melt- 
ing points may be useful in charac- 
terization of amino acids. 

GENERAL 

The production of amylose 
and amylopectin in corn endos- 
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perms and in potato tubers, by 
Erlander, S. R., Cereal Chem., 1960, 
37 (1), 81. — Experimental evidence 
indicates that amylose and amylo- 
pectin are produced simultaneously. 
Consequently any proposed macha- 
nism for the synthesis of starch 
based on the assumption that the 
branching enzyme is inactivated at 
some time during the day, in order 
to enable the synthesis of amylose, 
would appear to be invalid. Amylose 
(3.1 per cent) was produced in very 
immature, waxy corn endosperm 
by covering the ears with cellophane 
bags. One can postulate that the 
production of starch by plants 
occurs via glycogen. That is, plant 
glycogen is attacked by a theoretical 
debranching enzyme which (< 2 ) 
I'emoves the outer or available 
branches of the glycogen to form 
amylopectin and then (6) connects 
these removed branches end-to-end 
to form amylose. In normal waxy 
endosperm the absence of amylose 
can be explained by assuming the 
presence of an inhibitor of the 
proposed debranching enzyme. The 
production of amylose in very 
immature waxy corn endosperm 
indicates that the activity of this 
inhibitor may be diminished by 
retarding the growth of certain 
factors in the very immature waxy 
corn endosperm. The average 
chain length of amylose appears to 
increase with an increase in the 
average chain length of the corres- 


ponding amylopectin. These re- 
sults can be explained by assuming 
that the degree of polymerization 
of the unit chains removed by the 
proposed debranching enzyme re- 
mains constant. Consequently, the 
degree of polymerization of an 
amylose appears to be a function of 
the chain length of its parent gly- 
cogen. 

Behaviour of starch during food 
preparation. U. Effects of differ- 
ent sugars on the viscosity and 
gel strength of starch pastes, 
by Bean, M. L. and Osman, E. M., 
Food Res., 1959, 24 (6), 665. — 
The effect of ten different sugars 
and syrups on the hot-paste viscosity 
curves and gel strength of 5 per cent 
corn starch paste has been studied. 
With all the sugars and syrups used, 
there was a slight increase in the 
maximum hot-paste viscosity attain- 
ed during gelatinization with con- 
centrations of sugar up to 10 or 
20 per cent, but a decrease occurred 
with higher concentrations. There 
were small but consistent differences 
among the effects of the different 
sugars. At higher concentrations 
the disaccharides were more effec- 
tive in inhibiting gelatinization than 
were equal concentrations by weight 
of monosaccharides. Concentra- 
tions of 20 per cent or higher of all 
sugars and syrups used caused 
decided decreases in gel strength of 
the starch pastes. 
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Everyone who makes glass 
apparatus needs Pyrex Tubing. 
The Pyrex catalogue lists no 
fewer than 80 standard lines, 
all in healthy demand. 

Who uses all this tubing? 
Hospitals, research labs for 
Government and industry, 
universities, schools. 

PYREX are always improving 
their production methods 
to attain even higher standards 
of quality. This is one good 
reason (among many) why 
everyone who is looking 
for quality glassware looks 
for PYREX 


is made from Pyrex borosilicate glass 
It is therefore 
heat-resistant 
mechanically strong 
chemically durable 
— and functionally matches all other 
PYREX glass apparatus 

In addition, its chemical composition is now 
completely free from arsenic 

Sizes 2 mm to 100 mm o/diam— the largest 
size-range available in borosilicate glass 

Wall Thickness Standard Wall, Heavy Wall, 

Extra Heavy. Also Capillary range 

Length Tubing is supplied in standard lengths 
of approximately 5 feet 

SPECIAL problems concerning manipulated 
tubing can be referred to the PYREX Service 
Department, who will gladly construct special 
laboratory equipment to your drawings, in 
consultation (if necessary) with your scientific 
and technical staff 
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Acetate dry powder 
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PANTOTHENATES 
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NICOTINATES 
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Niacinamide 
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Ascorbic Acid 
Coated Ascorbic Acid 
Sodium Ascorbate 
Calcium Ascorbate 
Ascorbyl Palmitate 
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Dry Vitamin E 
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C.F.T.R.I. PUBLICATIONS ] 

1 t. SOME ASPECTS OF FOOD TECHNOLOGY IN INDIA {published in August 1959), j 
pp. 160. (Editors — H. A. B. Parpia, R. C. Bhutiani, K. L. Radhakrishnan, A. N. Sankaran | 
and B. V. Subbarayappa) = 

This is a publication specially brought out on the occasion of the F.A.O. Regional i 

Seminar on Food Technology for Asia and the Far East held in Adysore from August 1-8, 1959. j 

It is a collection of 26 review articles, which cover exhaustively the research work done in India = 
on some of the important aspects of Food Science and Technology, particularly those dealing j 
with rice and rice substitutes; fruit and vegetable products; dehydration of foods; storage, = 
packaging and transport of perishables ; infant, invalid and protein -rich foods; beverages, spices | 
and condiments; etc. The book represents under one cover the important lines of work and | 
progress made in India in the field of Food Technology. i 

Price : (Bound) Rs. 10.00 ; £.1.5.0 ;$ 4.00. | 

- (Ordinary) Rs. 5.00 ( „ ); £.0.12.0 2.00. j 

2. FRUIT AND VEGETABLE PRESERVATION INDUSTRY IN INDIA {puhlished j 

in May 1956) pp. xiv 4- 485. ■ (Compiled and edited by R. C. Bhutiani). I 

I This publication is packed with up-to-date technical and statistical data on several aspects ] 

I of the Fruit and Vegetable Preservation Industry spread over 65 papers read and presented by ! 

I scientists, technologists, industrialists (manufacturers of food products, machinery, additives, I 
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CENTRAL FOOD TECHNOLOGICAL RESEARCH INSTITUTE, MYSORE 

SYMPOSIUM ON PROTEINS 

At its meeting during January 1960, the associates on leaf proteins, metallo-proteins and 


Chemical Research Cojnmittee of the Council of 
Scientific and Industrial Research recommended 
that a Symposium on Proteins may be held under 
its auspices at the Central Food Technological 
Research Institute, Mysore. The Governing 
Body of the C.S.I.R. approved of the proposal 
and the Symposium was held, jointly with the 
Society of Biological Chemists, India, from 14th 
to 16th August, 1960. 

It was realized by the conveners that the subject 
of proteins represents a vast field of study and 
that there are already several active schools of 
research in the field, in India. The scope was 
naturally made comprehensive so as to include 
the following major aspects: 

1. Chemistry 2. Biochemistry 3. Technology 
4. Nutrition. 

There was enthusiastic response from all over 
the country and there were no less than 85 con- 
tributions from about 150 authors most of whom 
were present and took active part in the discus- 
sions. 

Before reviewing the proceedings which cover- 
ed the best part of three days, it may perhaps be 
pertinent to touch briefly on the development of 
protein research in India which dates back to 
slightly over three decades. Among the earlier 
workers it may be pertinent to refer to: McKay 
who was probably the first to draw attention to 
the deficiency of proteins in Indian dietary; 
Norris and his associates who started programmes 
of work on the isolation and systematic examina- 
tion of proteins in different food grains and pulses ; 
Sreenivasaya et ah on protein metabolism in 
conditions of health and disease in plants, as also 
on different milk proteins and non-proteins ; 
Subrahmanyan, Desikachar, Sreenivasan and 
others on the bulk preparation of vegetable pro- 
teins and their practical application; Guha and his 


other active proteins; and Mitra and associates on 
the biological value of different proteins and 
protein intake through diet surveys. During 
the past 10-15 years several newschoolsof advanc- 
ed research have sprung up in different parts of 
the country such as those of Sreenivasan and 
associates on inter-relation between proteins, 
enzymes and vitamins; Sarma et ah on iodo- 
proteins and synthesis of other active proteins; 
Mukerji, Shrivastava, Krishnamurthi and others 
on inter-relation between proteins and hormones ; 
Patwardhan, Gopalan, Venkatachalam and their 
associates on the utilization of different types of 
proteins and. their bearing on the treatment of 
protein malnutrition. Other groups of workers 
such as those headed by Achar, R. N. Choudhury, 
K. C. Choudhury, Radhakrishna Rao have also 
made practical contributions in this field. Kamala 
Sohonie and her associates have contributed 
to the study of trypsin inhibitors, while Cama 
et aL have studied the nature and physico- 
chemical behaviour of different proteins. To the 
credit of {late) Professor Giri must be mentioned 
the adoption of electrophoretic separation for the 
characterization of proteins. Among the younger 
group who have returned to India with good credit 
of work in the field of protein biochemistry in the 
States and who are pursuing researches in the 
country on proteins must be mentioned Drs 
Bachawat, Bhargava and Bhattacharya. Dr Esh 
and his team have utilized to the maximum extent 
the advantages of that facile tool of paper chro- 
matography for determining free amino acid 
make-up in a number of edible plant materials. 

It was not a fortuitous coincidence that the 
Symposium on this very important subject Avas 
held in Mysore. Since its inception, about a 
decade ago, the Central Food Technological 
Research Institute has been devoting a large 
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amount of attention to the production, processing 
and utilization of proteins, chiefly of vegetable 
origin. The Institute has today the largest 
concentration of workers drawn from different 
disciplines such as biochemistry, nutrition, health, 
microbiology, processing technology and engi- 
neering. Without making any invidious distinction, 
special mention may be made of group leaders 
such as Swaminathan and Rajagopalan; Narayana 
Rao, Bhagavan and Doraiswamy; Srinivasan, 
Kuppuswamy and Rao ; Bhatia and Subramanian; 
Kalbag and Chandrasekhara; and Johar and 
Lulla. The more recent work of the Institute 
on the production and utilization of protein 
isolates has opened up a vast vista of possibilities 
in regard to the treatment of protein malnutrition 
especially in the case of weaned children and those 
of the pre-school age. 

The Symposium was inaugurated on 14th 
August by Professor M. S. Thacker, Director- 
General of Scientific and Industrial Research 
at a function presided over by Shri P. A. 
Narielwala, Director of Tata Industries. 
Shri B. D, Jatti, Chief Minister of Mysore 
could not be present, but his address was read by 
Shri Vasudeva Rao, Divisional Commissioner of 
Mysore. Dr V. Subrahmanyan, Director, Central 
Food Technological Research Institute welcomed 
the delegates and Dr Ramakrishnan read the 
speech of Dr Khanolkar, President of the Society 
of Biological Chemists. Dr B. C. Guha, Chair- 
man of the Chemical Research Committee, 
addressed the gathering and Dr A. Sreenivasan 
proposed the vote of thanks, 

' In the course of his address. Professor Thacker 
referred to the growing volume of appreciation of 
Indian work in various fields. He referred in 
particular to the work on protein-rich foods and 
their practical application. Mr Narielwala made 
appreciative reference to work on protein isolates 
and their utilization. He also referred to the 
need for closer contact between science and in- 
dustry. Shri B. D. Jatti referred to the import- 
ance of human values in scientific research. 
Both Dr Guha and Dr Subrahmanyan referred 
to the recent advances in the field in India and 
the extension of the findings both in India and 
abroad. Dr Khanolkar referred to some of the 
important contributions made by Indian workers. 


The papers that were presented and discussed 
dealt with different facets of protein research like 
chemistry, biochemistry including biosynthesis, 
metabolism and inter-relationship, immunological 
and microbiological aspects, technology and 
nutrition. 

The papers on protein biosynthesis adduced 
evidence to show that vitamin B^^ has no direct 
role in the process. Streptomycin at certain 
concentrations inhibits net protein synthesis in 
E.coli without affecting RNA and DNA synthesis. 
Interdependence between nucleic acid and 
protein synthesis was brought out by some 
contributions. In the group of papers discussed 
under inter-relationships, protein metabolism 
in scurvy and inffuence of dietary protein levels 
on the vitamin C status of the rat, effect of 
protein quality on the various body consti- 
tuents including blood-sugar levels and glucose 
tolerance, were discussed. 

Among the papers on technology, special 
reference may be made to those on grass proteins, 
edible quality groundnut flour and its utilization 
for the production of protein-rich food composi- 
tions for different age groups, integrated process 
for the pro duction of protein along with starch and 
other fractions from oilseeds, and preparation 
of fish flour. The discussion elicited a number 
of interesting points and it was noted that some 
of the products were already under production 
or in the process of being developed on a large 
scale. 

Papers relating to nutritional aspects quite 
naturally focused attention on the extensive 
prevalence in the country of protein mal- 
nutrition and the possible methods of combating 
it. Several of the contributions dealt with the use 
of protein-rich materials of vegetable origin, 
both individually and in combination for the 
treatment of the condition. The results generally 
showed that edible quality groundnut flour, 
Bengal gram, etc. can be used with fair success 
though the time taken for complete cure was 
longer than that with skim milk powder. The 
vegetable preparations were generally more 
effective in arresting diarrhoea, but slower in 
bringing about albumin regeneration. There was 
one interesting paper on the use of protein 
isolates, by themselves and in combination with 
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some essential amino acids or skim milk powder. 
There was evidence to show that isolated proteins 
were therapeutically more effective than protein- 
rich meals. Preliminary results obtained at 
Hyderabad also supported this view. 

There was a substantial mass of evidence 
to show that countries like India, where there 
is extensive protein malnutrition, can make use 
of their abundant sources of vegetable proteins, 
as also fish proteins and fish flour with positive 
benefit. The production of protein isolates as 
by-products of oil manufacture will yield still 
more concentrated products that can be easily 
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administered and assimilated. The last line 
which is now being intensively developed in India 
is already attracting a considerable amount of 
attention and will lead to extensive developments 
in different parts of the world. 

Some of the subjects discussed at the Sympo- 
sium have found their echo at the International 
Congress for Nutrition and the Protein Malnutri- 
tion Conference at Washington where Indian 
workers are taking a leading part in several of the 
discussions. 

Director V. Subrahmanyan 

Central Food Technological 
Research Institute, Mysore 
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CHANGES IN THE PHYSICO-CHEMICAL COMPOSITION OF MANGOES 
DURING RIPENING AFTER PICKING 

By G. V. Krishnamurthy, N. L. Jain and B. S. Bhatia 

{Central Food Technological Research Institute^ Mysore) 


In the course of an investigation on the pre- 
paration of mango cereal flakes^ it was of 
interest to find out the correct stage of maturity 
after picking of some of the South Indian 
commercial varieties of the fruit. Earlier work 
on the changes in the carotenoid pigments^ and 
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ascorbic acid^ content of different varieties, as 
also overall changes taking place during ripening 
of Pakistani mangoes^ has been reported. 
Composition of two South Indian varieties, 
Kalapad and Rimia7ii mangoes has been studied®. 
Changes during cold storage of different varieties 
of mangoes have also been reported by other 
workers®"^®. Cheema and DanP have defined 
four stages of maturity in Alphayiso mangoes. 
In the present report changes in the physical 
and chemical composition of four South Indian 
varieties, viz,^ Badamiy Rasptiriy Totapuri and 
Neelarn mangoes have been briefly described. 

Material and Methods 

In commercial practice, fully developed man- 
goes are usually picked from trees and the fruits 
are stored under varying conditions for ripening. 
In this study, however, hard and green mangoes 
of the four varieties mentioned above were stored 
under straw in a closed room and were carefully 
sorted out in the course of ripening into four 
different stages as given below: 

Stage 1: Fruits green and hard, pulp practi- 
cally white. " . 
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Stage 2: Fruits with greenish yellow colour 
just appearing and slightly soft to touch. 
Pulp yellowish. In the case of Totapiiri 
mangoes fruits were greenish to greenish 
yellow. 

^ Stage 3 : Fruits with yellow colour appearing 
and yielding to thumb pressure. Pulp of 
yellow colour. 

Stage 4: Fruits with almost yellow colour 
and soft to touch. Pulp of deep yellow 
colour. 

The fruits were peeled by hand with stainless 
steel knives. Pulp was easily obtained from the 
3rd and 4th stage fruits by passing through a 
pulping machine, while it was not possible in the 
case of 1st and* 2nd stage fruits due to their hard 
texture. They were, therefore, cut into small 
pieces, blended in a waring blendor for 5 minutes 
and the pulp was obtained by passing through a 30 
mesh sieve. Samples were taken immediately 
for analysis. 

The firmness of the flesh was determined at 
four random places of the fruit after removing 
thin slices of the skin with a knife and using a 
special hand operated ‘Pressure tester’ or ‘Pene- 
trometer’ which recorded the pressure in pounds 
necessary for the plunger to penetrate into the flesh. 
Average from 8 fruits, z.^., a total number of 32 
readings, was taken as a value for firmness. 
Soluble solids were determined by hand refracto- 
meter ; moisture, water insoluble solids and acidity 
by A.O.A.C. methods; pH by a Cambridge pH 
meter; /^-carotene by the official method of the 
Association of Vitamin Chemists^^ and sugars by 
colorimetric method of Ting^^. Colour and 
flavour of the pulps were evaluated organolep- 
tically. 

Results and Discussion 

The physical and chemical constituents in 
various stages of maturity of the four varieties of 
rhangoes under investigation are given in Table I. 
It will be seen that total solids of the pulps at all 
stages of maturity remained more or less constant. 
As the maturity advanced the soluble solids, 
pH, /? -carotene, and total sugars increased, while 
acidity, water insoluble solids and firmness of 
the fruits decreased rapidly. Glucose and fruc- 


tose increased gradually in Badami^ Raspuri and 
Neelam varieties, whereas* a sudden decrease was 
observed in both the sugars from 3rd to 4th stage 
in Totapiiri variety. Sucrose content increased 
regularly in all cases except for a small decrease 
in Badami^ Neelam (3rd to 4th stage) and Tota- 
puri (2nd to 3rd .stage) varieties. Total sugars 
increased gradually in all varieties except for a 
slight decline in Badami mangoes at fully ripened 
stage. Amongst sugars, sucrose was more in 
fully ripened Badami^ Raspiiri and Totapuri 
mangoes, while fructose was more in Neelam 
mangoes. Wahab and Khan^. reported that the 
reducing sugars were more or less constant, while 
total sugars increased gradually with progressive 
ripening in Langra and Ghiilab Khas mangoes. 
Contrary to the above report, the results in the 
present investigation indicated that both reducing 
and total sugars increased with ripening. 

Fully ripe fruits of the different varieties had 
penetrometer readings varying from 1.15 to 3.90. 
The range of penetrometer readings of each 
individual variety should be taken into considera- 
tion while judging the maturity of that particular 
variety. 

Flakes prepared from the above pulps indicated 
that fully ripe mangoes only gave highly accept- 
able product with regard to colour, taste and 
flavour. Pulps from under-ripe fruits yielded 
poor quality flakes lacking in both colour and 
flavour. 

Summary 

Four varieties of mangoes, viz,, Badami, 
Raspiiri, Totapiiri and Neelam were analysed 
at four different stages of maturity to find out the 
physico-chemical changes taking place after 
picking. Total solids of the pulps at all stages of 
maturity remained constant. Soluble solids, 
pH, ^-carotene and sugars increased while acidity 
and water insoluble solids decreased rapidly with 
progressive ripening. Good quality flakes could 
be obtained from fully ripened fruits only. 
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Fruits 

Fruit pulps 


1 

1 

1 

1 . 

1 . 


1 

ti) 


1 

i 

1 



Variety 

Stage of matur 
ity 

Pressure test ir 
lbs. 

Brix at 20°C 



Water insolubl 
solids % 

Total solids % 

a 

Acidity (anhy. 
citric acid) % 

o 

B 

CD 

c 

<Li 

+-> 

O 

d 

<V 

03 

O 

a 

d 

Fructose % 

Sucrose % 

Total sugars% 

Colour 

Flavour 

Badami 

1 

25.85 

8.30 

9.66 

17.88 

2.68 

3.41 

345 

0.22 

1.06 

1.81 

3.09 

Pale white 

No flavour 

>) 

2 

12.66 

13.30 

5.98 

18.90 

2.85 

2.08 

1413 

0.70 

1.79 

6.50 

8.99 

Dull yellow 

Mild 

>> 

3 

6.30 

18.31 

0.88 

19.11 

3.68 

0.81 

4883 

1.91 

2.95 

11.25 

16.11 

Yellow 

Marked 















flavour 

ft 

4 

3.90 

19.32 

0.22 

19.37 

4.04 

0.38 

6607 

2.07 

4.04 

9.69 

15.80 

Orange 

Strong 

Raspuri 













yellow 

flavour 

1 

15.75 

7.29 

11.44 

18.09 

2.64 

3.50 

1231 

0.25 

0.75 

1.33 

2.33 

Pale white 

No flavour 

tf 

2 

7.37 

15.31 

6.31 

19.98 

2.94 

2.12 

1498 

0.84 

1.45 

7.33 

9.62 

Dull yellow 

Very mild 

t> 

3 

2.80 

16.31 

2,11 

18.42 

3.22 

1.17 

3094 

2.13 

3.11 

8.13 

13.37 

Yellow 

Mild 

ft 

4 

1.15 

18.31 

0.72 

18.97 

3.82 

0.57 

4952 

2.06 

3.44 

10.52 

16.02 

Deep 

yellow 

Marked 

Totapuri 

1 


... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

tf 

2 

20.06 

12.80 

5.51 

18.53 

3.07 

1 1.71 

513 

0.74 

2.52 

4.04 

7.30 

Pale white 

No flavour 

ft 

3 

14.25 

14.31 

4.11 

18.70 

3.11 

1.69 

566 

1.85 

4.69 

2.14 

8.68 

Dull yellow 

Very Mild 

ft 

4 

2.41 

17.31 

1.40 

18.75 

4.24 

0.32 

1976 

■ 0.55 

3.23 

9.52 

13.30 

Yellow 

Mild 

Neelain 

1 

30.00 

12.80 

5.82 

17.81 

3.06 

1.50 

130 

1.79 

2.71 

1.40 

5.90 

Pale white 

No flavour 

ft 

2 

18.44 

14.31 

5.02 

18.30 

3.10 

1.28 

490 

1.91 

2.66 

3.44 

8.41 

Dull yellow 

Very mild 

ft 

3 

10.08 

16.31 

3.65 

18.84 

3.46 

0.88 

844 

2.46 

2.68 

4.95 

10.09 

Yellow 

Mild 

ft 

4 

3.47 

18.31 

1.30 

18.90 

4.74 

0.16 

2381 

3.07 

7.75 

4.00 

14.82 

Slight orange 
yellow 

Marked 
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KEEPING QUALITY OF BISCUITS FORTIFIED WITH PROTEINS AND VITAMINS 



By D. S. Bhatia, N. S. Kapur and K. M. Narayanan 

{Ce?ttral Food Technological Research Institute, Mysore) 


Subrahmanyan and his co-workers have 
standardised a formula for the manufacture of 
*Nutro’ biscuits fortified with protein, calcium 
and vitamins^. Narayanan et aL, have studied 
the stability of B-vitamins in these biscuits during 
baking under different conditions^. This paper 
deals with the keeping quality of the product 
during storage period of seven months. 

Experimental 

Freshly manufactured ‘Nutro’ biscuits were 
obtained from a commercial firm packed in paper 
and tin containers. The approximate percentage 
chemical composition was; moisture, 1.8; 
protein, 15.4; fat, 17.7; total ash, 2.3; calcium, 
202 mg.; reducing sugar, 0.2; sucrose 24.2; 
thiamine, 1.07 mg. ; riboflavin, 2.53 mg.; nicotinic 
acid, 34.3 mg. and vitamin A, 1520 I.U. 
They were stored at R.T. (25-30°C) and 37'^C 
and analysed for pH, moisture, free fatty acids 
(F.F. A.), carbonyl values, and vitamins initially 
and at regular intervals for a period of 7 months. 


Proximate analysis was carried out according to the 
methods described in earlier communications^’^. 
Vitamin A was determined colorimetrically by 
AO AC method^ based on Carr-Price reaction. 
Carbonyl value was estimated by the method of 
Berry and McKerrigan^. The results are shown 
in Table I. 

Discussion 

The pH of the biscuits in all cases slowly 
decreased from 6.36 to 6.24 during the storage 
period. The moisture content of the biscuits in 
paper cartons progressively increased from 3.0 
to 5.7 per cent stored at both temperatures. 
There was no appreciable increase (1.8 to 2.2 
per cent) in moisture content of biscuits packed 
in air-tight tins. There was no peroxide develop- 
ment in any of the samples. The F.F.A. 
increased from 26.5 to 29.7 mg. per 100 g. in case 
of paper cartons and to 28.7 mg/100 g. in case 
of tin containers stored at both temperatures. 
Carbonyl values for unsaturated aldehydes con- 
tinuously increased from 11.0 to 31.4 millimoles 


Table I. Effect of storage on the keepmg quality of ‘ Nutro ’ biscuits 
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3.0 

1.8 
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11.0 

11.0 

13.0 

13.0 
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13.0 

13.0 

! 10.7 

10.7 

10.7 

10.7 

15.2 

15.2 

15.2 1 

15.2 

1 

3.4 

2.1 

3.0 

1.9 

11.2 

11.3 

11.2 

11.2 

13.2 

13.4 

13.2 

13.2 

10.7 

10.7 

10.7 

10.7 

15.2 

15.2 

15.2 

' 15.2 

2 

4.1 

2.0 ’ 

3.4 

1.9 


... 


... 

... 

... 

... 

... 

10.6 

10.7 

10.7 

10.7 

15.2 

15.2 

14.0 

14.4 

3 

4.7 

2.0 

4.4 

2.0 

19.5 

19.1 

19.6 

19.2 

26.5 

... 

26.5 

27.6 

10.4 

10.5 

10.5 

10.4 

12.8 

13.2 

11.2 

11.6 

4 

5.0 

2.2 

5.0 

2.2 

21.9 

19.9 

22.7 

21.4 

27.0 

23.5 

24.6 

22.3 

10.4 

10.5 

10.1 

10.4 

12.0 

12.9 

10.0 

10.8 

5 

5.4 

2.3 

5.5 

2.4 

... 

... 

... 

... 

... 

... 

... 

... 

10.3 

10.3 

10.1 

10.1 

10.8 

12.0 

9.0 

9.4 

6 

5.7 

2.2 

5.5 

2.2 

27.0 

25.6 

26.8 

25.6 

29.2 

27.0 

28.6 

27.0 

10.2 

10.2 

9.9 

9.9 

10.0 

11.0 

8.8 

9.0 

7 

5.7 

2.2 

5.6 

2.2 

30.4 

28.5 

31.4 

29.0 

30.7 

28.3 

31.9 

28.9 

9.9 

9.9 

9.4 

9.4 

10.0 

10.8 

8.0 

8.4 



Note : Changes in pH, FFA, riboflavin and nicotinic acid are not recorded as there was no appreciable change 
during the period of storage. 
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per kg. fat in paper cartons and to 29.0 in tin con- 
tainers at 37°C. Similarly, the carbonyl values 
for the saturated aldehydes increased from 13.0 to 

31.9 millimoles/kg. fat in paper cartons and 28.9 
in tin containers. There was no appreciable 
difference in the keeping quality of biscuits 
stored in the range of 25-37°C for a period of 
7 months. Moreover, biscuits packed both in 
paper and tin containers were acceptable organo- 
leptically during the storage period of 7 months. 
However, the air-tight tin containers behaved 
much better than the paper cartons. 

There was no loss in the riboflavin and nicotinic 
acid contents of the fortified ‘Nutro’ biscuits 
during the storage period. There was a slight 
decrease (8 per cent) in thiamine content of 
biscuits stored at 37°C. During storage, the 
vitamin A content of the biscuits progressively 
decreased, loss in paper cartons at room tem- 
perature being 34.2 per cent and that at 37°C 
47.3 per cent. Vitamin A was found to be a 
little more stable in tin containers; loss being 

28.9 at room temperature and 44.7 per cent at 
37°C. 


Summary 

‘Nutro’ biscuits stored in the range of 25-37°C 
were acceptable after a period of 7 months. 
Tin containers behaved better than paper 
packets. There was no appreciable loss in 
thiamine, riboflavin and nicotinic acid contents 
of fortified biscuits. In the case of vitamin A, 
the loss was about 40 per cent. 
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PACKAGING OF MOISTURE SENSITIVE CEREAL PRODUCTS— PAPADS 

By N. Balasubramanyam, H. B. N. Murthy, V. R. Srinathan, B. Anandaswamy, 

P. V. Raju and N. V. R. Iyengar 


{Central Food Technological 

Introduction 

As an article of savoury food papads have an 
important place in our dietary. This is generally 
made on home-scale. Recently, considerable 
quantities are made on cottage industry scale. 
The amount of production of this commodity is 
increasing and there seems to be a good potential 
export market mostly to the middle east countries, 
U.K. and theU.S.A. 

The product is usually made from a blend of 
cereal and pulse flours with salt and spices. A 
small amount of baking soda is also added while 
making the dough. The recipe varies from region 
to region. The dough is rolled into thin dises 
of varying diameters, and sun dried. At present 
units of 100 each are wrapped in tissue or kraft 
paper and sold as such. In such packages. 


Research histitute^ Mysore) 

papads are exposed to atmospheric changes and 
are liable to get mouldy in a short time. 

It was therefore of interest to study the physico 
chemical characteristics of the product in order 
to design a suitable package which would give a 
shelf-life of four to six months under different 
climatic conditions that exist during transit and 
storage. This study was undertaken at the 
instance of a firm in U.P. which is keenly interest- 
ed in exporting this product to the U.S.A. 

Materials and Methods 

Freshly made papads were obtained from the 
firm and all the studies reported were carried out 
with this sample. Humidity, moisture relation- 
ship of the product were carried out at room 
temperature by placing weighed quantities of 
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samples in chambers maintained at relative 
humidities ranging from. 63 to 92 per cent. 
-Saturated solutions of appropriate salts were 
used in each case to maintain constant humidity 
in chambers^. These samples were periodically 
weighed till constant weights were obtained or 
till they showed signs of mould growth, whichever 
was earlier. Results of these studies are pre- 
sented in Table I. The moisture pick up or 
loss was confirmed in each case by carrying out 
.moisture determination in the equilibriated 
samples. 


Table I. Humidity -moisture relationship of 
papads at 27^C 


SI. 

No. 

Relative 
humidity % 

Equilibrium 

moisture 

content 

Period of attaining 
equilibrium in mois- 
ture content (days) 

1 

63 

14.0 

50t 

2 

75 

20.5* 

24 

3 

80 

25.5* 

12 

4 

85 

32.7* 

7 

5 

92 

47.0* 

5 


Mould growth was observed even before the product 
reached equilibrium moisture content, 
t The experiment was continued up to 150 days and no 
mould growth was noticed. 

The original product even under normal 
conditions develops mould in a very short time, 
thereby indicating that the moisture level of the 
product is very congenial for the development of 
moulds. Such a product is not amenable to 
packaging. Therefore it is desirable to bring 
down the initial moisture content to such a 
level as to prevent mould development. 
Humidity-moisture relationship studies indi- 
cated that if the product has a moisture content 
below, 18 per cent, the product would not be 
susceptible to mould growth. From the 
packaging point of view, it would be desirable to 
have the moisture content of the product as low 
as practicable. But products of this type when 
dried to very low levels of moisture are liable 
to become brittle, thereby rendering it difficult 
to pack. Studies were carried out to determine 


the optimum moisture level of the product from 
the point of pliability. Representative samples 
were conditioned to different levels of moisture 
and were judged for their pliability and brittleness. 
It was observed that a moisture content below 
12 per cent would render it very brittle, while 
with about 14 per cent moisture, the product had 
the desired pliability. The moisture content of 
the original product was therefore brought down 
to 14.7 per cent and the packaging studies were 
carried out with this conditioned product. 


Table II. Moisture content in relation to pliability and 
susceptibility to mould growth of papads 


SI. 

No. 

Moisture 
content % 

Pliability 

Susceptibility to 
moulds 

1 

23 

Very soft 

Susceptible to mould 
growth 

2 

18 

Soft 

Border line 

3 

15 

Pliable 

Not congenial for 
mould growth 

4 ■' 

14 

Pliable 

>> 

5 

12 

Not pliable ... 

>> 

6 

9 

Brittle 

>> 


The product being moisture sensitive, requires 
protection against ingress of moisture. Though 
hermitically sealed tin container is the ideal 
package, it proves to be uneconomical. The 
other alternate packages would be those made 
from moisture-proof flexible packaging films. 
At present moisture-proof cellulose and polyethy- 
lene films of varying gauges are manufactured 
in India. In view of certain practical advantages 
of polyethylene over moisture proof cellulose 
film, the present studies were confined to pack- 
ages made out of polyethylene film of gauge 
ranging from 150 to 500. Compatibility of the 
packaging material with the product was studied 
as described earlier by Murthy et aP. 

The packaging trials were designed to assess : 
(1) the shelf-life of the product in various gauges 
of the film and (2) the size of the unit pack in 
relation to the shelf-life of the product. Suitable 
bags in quadruplicates of sizes and 8''x9'' 

for half and one pound respectively in various 
gauges were made and after heat sealing were 
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Graph I. Moisture pick up in relation to the shelf-life of papads in polyethylene packages stored 

at 100"F and 92% R.H. 

(Note: Initial moisture content was 14.7%) 

1. 150 gauge, one lb. unit. 2. 250 gauge, half lb. unit. 3. 250 gauge, one lb. unit. 4. 500 gauge, half lb. unit. 
Table III.. Percentage moisture pick tip of papads packed in polyethylene and stored at 92% R.H. and 100°F. 


Gauge of polyethylene 

Quantity of 

Storage period (in days) 

package 

material 

2 

6 

I 13 

21 

30 

41 i 

i 50 

65 

71 


91 

101 

no 

120 

138 

1. 150 gauge 

lib. 

0.1 

0.3 

0.9 

1.5 

2.0 

2.7 

3.3* 

... 

... 

... 

. . . 


... 

... 

. . . 

2. 250 „ 

41b. 

0.2 

0.4 

0.7 

1.1 

1.6 

2.2 

2.6 

3.2* 


... 

... 

... 

... 

... 

... 

3. 250 „ 

1 lb. 

0.1 

0.2 

0.4 

0.6 

0.9 

1.3 

1.4 

1.7 

1.8 

2.0 

2.3 

2.6 

I 2.9 

3,1* 

... 

4. 500 „ 

h lb. 

0.06 

0.2 

0.4 

0.6 , 

0.8 

1.1 

1.3 i 

1.6 

' 1.7 

1.9 

2.1 

2.5 

2.7 

2.8 

3.2* 

5. Control with 23.5% 
moisture in glass 
bottles 



I 




1 


... 








6. Control with 14.7% 
moisture in glass 
bottles 

! 

... 

... 

1 

... 


... 

... 






... 

... 



Note: (i) The initial moisture content of the product was 14.7%. 

(ii) if) Signs of mould growth. 

(iii) Sample No. 6 remained in good condition throughout the period of storage. 


subjected to accelerated storage tests at 100 F. 
and 92 per cent R.H. Under the same conditions 
samples of the original product with 23.5 per cent 
moisture and conditioned sample with 14.7 
per cent moisture level were kept in separate air- 


tight bottles. The packs were periodically weighed 
to assess the moisture pick up during storage and. 
they were examined for signs of mould growth. 
The results of these studies are presented in 
Table III and also shown in Graph I. 
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When the packs shov^^ed a moisture pick up 
of above 3 per cent or developed signs of mould 
growth they were withdrawn from storage and 
were checked up for their moisture content. 
In order to check up whether the moisture 
picked up during storage had uniformly equilibri- 
ated throughout the bulk of the product, moisture 
determinations were carried out at various points, 
such as periphery, centre etc. 

Results and Discussion 

Compatibility studies showed that the packag- 
ing material does not impart any taint of its own 
to the product. The results in Table I indicate 
that t\itpapads kept at 63 per cent R. H. at room 
temperature do not induce fungal spoilage even 
at the end of five months, while those kept at 
relative humidities of 92, 85, 80 and 75 per cent 
showed fungal damage at the end of 5, 7, 12 and 
24 days respectively. Samples kept at 63 and 75 
per cent R. H, were in equilibrium with a 
moisture content of 14.0 and 20.57 per cent 
respectively. It is known that when the relative 
humidity in the ambient atmosphere is above 70 
per cent, products of this nature are susceptible to 
fungal spoilage^. The above studies indicate that 
a moisture content of about 18 per cent would be 
critical from the point of mould growth. The 
conditioned product as used in these studies 
having a moisture content of 14.7 per cent will 
have a permissible uptake of about 3.0 per cent 
which it could pick up during storage without 
developing mould growth. 

From Table III, it may be seen that the 
control samples with a moisture content of 23.5 
per cent developed mould growth in 3 days, 
whereas, the sample with 14.7 per cent moisture 
content did not develop mould growth even at the 
end of 138 days. One pound samples packed in 
150 gauge polyethylene, showed signs of mould 
growth at the end of 50 days, when the moisture 
pick up was about 3.3 per cent. The sample 
on analysis had a moisture content of 18.0 per cent 
thereby confirming the earlier observation that 
the critical moisture content of the product is 
about 18 per cent. Analysis, of the sample at 
the centre, periphery and at various layers 
indicated that moisture content of the product 
was uniform at all points. One pound samples 


packed in 250 gauge film developed mould 
growth at the end of 120 days, whereas half 
pound sample in the same gauge film became 
mouldy at the end of 65 days. Although the 
total surface area of the one pound package is 
about 15 per cent more than that of half pound 
package, the shelf-life of the one pound package 
is nearly double that of the half pound package. 
It may be of interest to note that though the 
difference in the quantity of water vapour ingress 
between the two packages is only about 15 per cent 
the product in the half pound package seems to 
have attained the critical moisture content much 
earlier than the product in the one pound package. 
The above observation demonstrates that the 
shelf-life of a product could be nearly doubled 
by packing twice the quantity of the product 
in the same gauge film with slight increase in size. 

Half pound unit pack made of 500 gauge film 
showed signs of mould growth at the end of 138 
days, whereas the half pound unit made of 250 
gauge film became mouldy at the end of 65 days 
indicating that the shelf-life of a unit package 
could be increased two fold by doubling the'gauge 
of the film used. It may be mentioned that the 
above correlation holds good only in the case of 
products, where moisture pick up is the deter- 
mining criterion. 

Paine^ has shown that it is possible to predict 
the approximate shelf-life of products by accelera- 
ted storage studies. The shelf-life studies 
reported in this paper were made under acce- 
lerated conditions, namely, 100°F and 92 per cent 
R.H. The results indicate that a one lb. unit 
pack in 250 gauge polyethylene film has a shelf- 
life of 120 days. On the basis of the correlation 
reported by Paine^ and taking into consideration 
the conditions in the sales area, the shelf-life of 
the above package will be much greater than 
120 days. In actual practice, the package is 
usually enclosed in an attractively printed carton 
and overwrapped with moisture-proof cellulose 
film, which would further increase the shelf-life 
of the commodity. 

Summary 

1. Studies have been carried out to design 
a suitable package ioxpapads which are moisture- 
sensitive in character. 
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2. It has been found that the product as at 
present marketed is not amenable to packaging. 
Since the papads have a critical moisture content 
of 18 per cent, it is considered desirable to 
condition the product to a moisture level of about 
14 per cent to render it fit for packaging. 

3. Results show that there is a correlation in 
the shelf-life of the product between the quantity 
of the material in the package and gauge of 
the film used. Similarly the shelf-life of the unit 
pack in a particular gauge film could be enhanced 
by increasing the gauge of the film. 

4. In a 250 gauge polyethylene film package, 
under accelerated conditions of storage viz, 
100°F and 92 per cent R. H. the papads have a 
shelf-life of 120 days. In a trade pack having a 
oyerwrap of moisture-proof cellulose film, the 
product will have a much longer shelf-life and 
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an attractive sales appeal which would meet the 
requirements of export trade. 
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Ex: DR. B. LANGE, GERMANY ! 

Universal Colorimeter Model J 
For Colorimetry, Fluorimetry and Nephelometry 

The instrument works on 2 photocells in balanced circuit which makes the readings very stable. 

,, The readings are consistaint and easily reproducibly. A constant voltage transformer is built-into 
I it to eliminate the effects of line voltage fluctuations (within plus/minus 30%). The instrument is 
1 highly sensitive because the transformer keeps the colour temperature of the lamp constant. 

I An important feature of the Lange Colorimeter is the builtin calibrating device by means of I 

1 which the colorimeter can be calibrated before taking measurements thus making the readings z 

I independent of the age of the lamp or photocells. | 

I This is the most versatile Colorimeter : it takes both test-tubes and rectangular cuvettes s 

I (from 0.1 to 100 ml). It can be used for fluorimetry and nephelometry, a third photocell being I 
I placed below the left hand photocell at right angles for measurement of scattered light. By means | 

i of the reflectance accessory the colour of solids and powders can be measured. 1 


An added advantage is that it works on both AC mains or 6 V battery. | 

a 

Other Instruments: Flame photometers Polarographs, Illumination meters, Reflection and Gloss | 
meters. Fluorescence and Turbidity meters. | 

Sole Agents in India: I 

TOSHNIWAL BROS. (Private) LIMITED 

198, Jamshedji Tata Road, Bombay 1 
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Seminar which is a regular scientific activity of the CFTRI provides an open forum for all 
scientific workers of the Institute in so far as one of them presents a paper on a problem on which 
he is engaged or reviews an aspect of Food Science and Technology, while others participate in the 
discussion and express their views on the subject matter of the paper. The visits of distinguished 
scientists and technologists are also availed of for arranging addresses to such gatherings. 
Summaries of the Seminars held during July 1960 are given in this section. 


S {IS) 19 

Studies on the dry salting and 
sun-drying of mackerel {Restrelli- 
ger canagurta Cuv.), by D. P. 
Sen {July 12, 1960). — The speaker 
first described the status of fish- 
curing industry in India. Of the 
total catch of about 12 lakh tons 
of fish in 1957, comprising of about 
3 -lakh tons of fresh water fish and 
about 8,90,000 tons of marine fish, 
more than 50 per cent is cured and 
sun-dried. Moreover, cured and 
sun-dried fish products secure for 
India a good amount of foreign 
exchange. Mackerel constitutes 
about 10 per cent of total marine 
catch and more than 60 per cent 
. of mackerel catches are cured. Of 
the different curing processes that 
are practised in India, dry salting 
and drying in sun forms the most 
important method of curing in India. 

A short review of the work 
carried out in India on the curing 
of fish was then given. From the 
results reported, it seems that the 
products sold on the market are 
unattractive without any standard, 
varying widely in their chemical 
qualities. They cannot also be 
. stored for long. The main causes 
of deterioration have, been attributed 
to attack by red-halophils and by 
molds. Some work attempting to 
fix Up the ratio of salt to fish for 
curing has been done and it has 
been variously described ranging 
from 1:4 to 1 :8. The present 
investigation was undertaken with 
a view to standardising and improv- 
ing the existing method of dry- 
salting and sun-drying of mackerel 
to obtain a standard product with 
good shelf-life. 

•For the purpose of salting, 
commercial dry salt procured from 
Malpe Government Fish Curing 
Yard, Government of Mysore, was 
used. Fish was dressed in two 


ways: (1) by removing the gills 
and gut which is referred to as 
‘gutted fish'; and (2) by splitting 
it open after removal of gills and 
gut which is called as ‘split-open 
fish'. The speaker first described 
the experiment on the uptake of 
sodium chloride and loss of water 
during the course of salting. 
A ratio of 5:1 for fish: salt was 
fixed in this experiment as this 
quantity of salt was sufficient to 
saturate all the moisture in the 
fish body. On the basis of maximum 
loss of water, it was concluded 
that 24-26 hours of salting was suffi- 
cient for ‘gutted fish' and 1 8 hours for 
‘split-open fish’ . During the course 
of salting, there appeared to take 
place some loss of nitrogen from the 
fish flesh. 

Results of experiments on drying 
in sun under different conditions, 
namely, in hanging position, on 
terrace floor, on coir mattress spread 
over terrace floor, were then 
presented. It was found that fish 
on coir mattress and terrace floor 
dried at a higher temperature 
than fish dried in hanging position. 
Furthermore, fastest drying rate 
was obtained on terrace floor. 
Fish, split open and with flesh to 
the sun, dried more quickly than 
fish with scale and skin to the sun. 
Rate of drying decreased rapidly 
on each day, but keeping the fish 
stacked overnight improved the 
rate of drying next day. 

Describing the effect of different 
periods of salting and drying, in sun 
on terrace floor and in hanging 
position on the texture of the cooked 
product, the speaker said that 
{a) lower the degree of salting and 
drying, better was the product and 
{h) drying in hanging position 
appeared to give a better product. 
Study on the content of total 
volatile bases during salting and 


drying in sun indicated no signi- 
ficant change in TVB during the 
period of salting. On the first day 
of drying in sun, there was a rise 
of TVB value, but on the subsequent 
days of drying, there was no further 
significant changes in TVB values. 

During the storage study, of 
market samples of sun-dried salted 
mackerel with high moisture content 
(46.5 per cent), attack by molds 
and reddening was encountered in 
6-7 weeks. When moisture content 
was low (20.83 per cent), the 
product became brown in about 4 
weeks and fungal growth appeared 
after about 14 weeks. But, the 
products prepared in the laboratory 
with 40 per cent moisture 'level 
without any treatment, during a 
storage period of about 21 weeks, 
did not turn red as compared with 
the market sample having 46.5 
per cent moisture which turned 
red in 6-7 weeks. Laboratory 
samples prepared without any treat- 
ment were also better than the 
market samples so far as onset of 
fungal growth, rate of change of 
total volatile bases, rate of browning 
and cooking quality, were concerned. 
Describing the efficacy of chlor- 
tetracycline, a mixture of sodium 
acid phosphate and sodium benzoate, 
sodium propionate with and without 
chlortetracycline and sorbic acid 
in conjunction with C.T.C. the 
speaker stated that {a) although 
C.T.C. treatment could lower the 
total count of salted fish and prevent 
browning to a large extent, it 
had no effect against fungal attack; 
{h) treatment with sorbic acid in 
conjunction with C.T.C. had no 
effect in preventing mould attack 
and (d:) treatment with 10 per cent 
sodium propionate was successful 
in preventing fungal attack. Ex- 
periments on the equilibrium mois- 
ture content of sun-dried salted 
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mackerel for different relative 
humidities showed that the equili- 
brium moisture content for 70 
per cent R. H. at 78°F was 37.5 
per cent. Concluding the speaker 
said that the present investigation 
would be helpful in preparing a 
standard commodity with a good 
shelf-life. Further work in the 
line will be continued. 

Some of the important points 
raised during the discussion were: 
anticipated storage life for salted 
and sun-dried mackerel, correlating 
the results with the high humidity 
conditions prevailing in the coastal 
area, reconstitution quality of the 
final product, need for preventing 
fermentation during stacking of the 
fish, whether any insect infestation 
was observed, stability of C. T. C. 
used in the experiment, pH of the 
material, antagonism towards the 
use of C. T. C. and sorbic acid, etc. 

Winding up the discussion, the 
President emphasized the need for 
doing such work under the condi- 
tions existing in the coastal areas, 
where mackerel was mostly caught. 
Some method should be thought of 
for curing and preserving fish 
wherein not much of solubles are 
leached out from the fish and not 
much of preservatives are absorbed 
by the fish. The problem of 
toughening in the final product 
needs to be properly investigated, 
with a view to preventing it and 
keep the flesh soft by some steeping 
treatment even after drying. Re- 
ferring to the spoilage of dried fish, 
he said that the peroxide value 
was not a correct index of spoilage. 
It is necessary to thoroughly inves- 
tigate into the mode of reactions 
that cause browning. Whether the 
red haiophilic bacteria pick up 
some iron thus causing browning 
should be also ascertained. He 
concluded by saying that it should 
be our endeavour to see whether a 
fresh approach could be made and 
a new technique evolved to get a 
dried product with all its original 
qualities and with the salt con- 
centration at the minimum level. 
This would also help in attracting 
foreign markets for our products. 
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. I'ECHNICAL SEMINARS 

S {IS) 20 

The effect of replacing rice 
by jowar {Sorghum vulgare) at 
varying levels on the nutritive 
value of poor Indian diets, 
by P. P. Kurien {July 30, I960).— 
Jowar is a grain of considerable 
importance in the dietary of millions 
of people in the different parts of 
India, and is considered as a 
nourishing food by the habitual 
jowar eaters. In view of the 
present shortage of rice in the 
country, the use oi jowar and other 
millets as partial substitutes for 
rice needs to be studied. Flence, 
investigations were undertaken to 
find out the effect of partial or 
complete replacement of rice by 
jowar on the nutritive value of 
poor Indian diets. 

The nutritive value of poor rice 
diets in which rice was replaced by 
jowar at 25 per cent, 50 per cent 
and 100 per cent levels was studied 
by the rat growth method. The 
results showed that there was only 
a slight increase in the growth rates 
of rats when the rice in the diet was 
partially or completely replaced 
hj jowar. No significant difference 
was* observed either in the haemo- 
globin content or the total serum 
protein content of the blood of 
rats fed on the experimental diets. 
No significant difference was obser- 
ved in the fat content of livers of 
different groups of rats which fell 
within the normal range. The 
protein content of the livers of 
rats of fed on 100 per cent jowar 
diet was, however, slightly less 
than that of the livers of rats fed 
on Other diets. The results of the 
experiment clearly indicate that 
jowar can be used as a partial 
substitute (25 per cent level) for 
rice without affecting adversely the 
overall nutritive value of the rice 
diet. 

The effect of partial (25 or 50 
per cent level) or complete 
replacement of rice in a poor rice 
diet by jowar on' the metabolism 
of nitrogen, calcium and phospho- 
rus was also studied in seven 
boys aged 10-11 years. The nitro- 
gen intake . on the different diets 
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ranged from 6.34 to 6.91 g. 
corresponding to 39.6 to 43. 2g. 
of protein per day. The apparent 
digestibility of the protein decreased 
as the level of jowar in the diet 
increased and this may be due to 
the increase in the fibre content of 
the diet as a result of the incor- 
poration of jowar. All the subjects 
were in positive nitrogen balance on 
all the four diets. Maximum 
retention of nitrogen was observed 
in the case of children fed on the 
rice diet. The retention of nitrogen 
decreased as the level of jowar in 
the diet increased. 

The mean daily intake of calcium 
slightly increased as the level of 
jowar in the diet was raised. The 
calcium intake was considerably 
lower than the recommended 
allowance to children of this age 
group. The mean daily retention 
decreased with the increase in the 
jowar content of the diet, which 
may be due to the higher phytate 
phosphorus content of jowar as 
compared with raw milled rice. 
All the subjects were in positive 
calcium balance on all the four 
experimental diets. The intake 
and retention of phosphorus 
steadily increased as the jowar 
content of the diet increased. All 
the subjects on the different 
diets were in positive phos- 
phorus balance. 

In view of the low digestibility 
of the proteins present in jowar, 
studies were also undertaken on 
the distribution of protein, calcium 
and phosphorus between the husk 
and endosperm of three different 
strains of jozvar. The separation of 
the husk and endosperm was 
effected by soaking the whole 
grain for 48 hours in water con- 
taining 0.05 per cent metabisul- 
phite, grinding and separating the 
husk on a 100 mesh sieve. The 
husk accounted for 10.3 per cent of 
the weight of the grain. The germ 
was separated from the husk by 
suspending it in water and adjusting 
the specific gravity when the germ 
comes to the top and is removed 
by a fine sieve. Analysis of the 
husk showed that it contained 
18 per cent of the total protein, 
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20 per cent of the total calcium and 
13 per cent of the total phos- 
phorus of the whole grain. The 
results showed that the nitrogen 
present in the husk did not account 
fully for the low digestibility of 
jowar proteins. 

The points raised during the 
discussion related to genesis 
of the whole problem, need for 
comparison after carrying out long- 
range experiments with children 
on complete jowaj- and rice diets, 
whether the difference in liver 
proteins on jowar and rice diets 
was significant, need for processing 
jowar to remove indigestible matter 
and thereby improve the digesti- 
bility of protein and calcium, ex- 
periment with other varieties of 


rice consumed by the people, 
whether the bulky feces was all 
due to pentosans and fibre present 
in jowar, need for conducting 
experiments to assess the overall 
growth status of children instead of 
only carrying out metabolism 
studies, mode of incorporation of 
jowar in the diet of children, etc. 

The President, in his concluding 
remarks, said that jozoar was con- 
sumed widely in certain parts of 
the country like Maharashtra, 
Mysore and Andhra. It was, there- 
fore, necessary to carry out inves- 
tigations with the existing pattern 
of diets in different parts. Re- 
ferring to the removal of husk from 
jozoar, he said that this might 
result in heavy losses which would 


not be liked in spite of the fact that 
it might improve the edible quality 
of jowar. Jowar can be made into 
flour and converted into shredded 
form or vermicelli which are more 
easily digested (as has been shown 
in earlier experiments) than jowar 
consumed in the form of balls or 
rotti. Pie stressed that efforts 
should be made to make jowar a 
better class of food easily accep- 
table and assimilable to the people. 
It would be worthwhile to select 
some varieties of jozoar containing 
more of protein. He mentioned 
that it was necessary to design 
some palatable recipes using jowar 
which will be acceptable to rice, 
eaters. 


Informatioii and Advice 

TN pursuance of the policy of rendering technical aid to food industries in the country, the 
CFTRI supplies information on technical and other problems, carries out analytical work and 
undertakes short- and long-term investigations on behalf of the industry, besides bringing out 
publications containing important technical advances in different aspects of Food Science and 
Technology. The Institute deals with a number of enquiries from various food industries and 


others interested in Indian % 
reproduced in this section. 

Cream of tartar and its uses 
E{IS)60 

Could you kindly let me know the 
difference between tartaric acid and 
cream of tartarl What are the 
uses to which they can he put tol 
(Parbhani, Central Railway). 

Cream of tartar, also known as 
potassium bitartarate or acid po- 
tassium tartarate is the acid potas- 
sium salt of tartaric acid. 

Cream of tartar finds appli- 
cation in the food industry in baking 
powder where its limited solubility 
in the cold inhibits the reaction 
with the bicarbonate until baking 
temperature is reached, thus re- 
leasing the major portion of the 
carbon dioxide at the optimum 
time. The slightly acidic pleasant 
taste of cream of tartar and its 
ability to partially invert cane sugar 
makes the compound useful as an 
addition to hard candy, syrups 


food products. A few of 


especially grape flavoured and 
similar products where partial 
inversion prevents undesirable 
crystallisation. 

Tartaric acid and cream of tartar 
are also used in the manufacture 
of starch jelly candies to modify 
the starch so that the product will 
flow freely while being cast. The 
tartaric acid is an acidulant in the 
manufacture of gelatine dessert 
and in fruit jellies especially in 
pectin jelly candies. Tartaric acid 
is also used in the manufacture of 
syrups especially which have grape 
flavour. It prevents the crys- 
tallisation of sugar. 

Barley w^ater 

E{IS) 61 ^ 

I shall he highly obliged if you 
can write to me the 7nethod of 
preparation of barley zoater. (Par- 
bhani, Central Railway). 


the enquiries answered are 


The following are the recipes for 
making barley water: 

FORMULA 1 

Barley ... ... 2 tablespoons 

Water ... ... 2 quarts 

Sugar ... ... 1 tablespoon 

Wash the barley well, put the 
barley and water into a sauce pan 
and bring it tp boil, then boil very 
slowly for two hours, strain it, add 
sugar and let it cool. Barley water 
is very cooling and nourishing. 
The barley may afterwards be used 
for a pudding or put into a soup. 

FORMULA 2 

Patent barley flour ... 1 tablespoon 

Salt ... A pinch 

Cold water ... A little 

Boiling water or milk ... i pint 

Sugar or wine ... To taste. 

Mix the barley well with cold water 
until a smooth paste about the 
thickness of cream is formed. 
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Then add half pint of boiling 
water (or milk which is preferable). 
Put into an enamelled sauce pan, 
add sugar or wine to taste, simmer 
for 10 minutes, and stir all the time 
with a spoon. 

Soyabean products 

E {IS) 62 

I have read an interesting article 
recently about the high food value 
of soyabeans. Would you please 
provide me particulars regarding the 
nutritive value of soyabeans and 
the products that can be prepared 
from it for coiisumption'i .(Jubbal- 
pore). 

Soyabean has a high nutritive 
value as given below: 

Values per ounce (28,35 g) 


Moisture 


2.3 g. 

Protein 


12.3 g. 

Fat 


5.5 g. 

Mineral matter 


1.3 g. 

Fibre 


1.1 g. 

Carbohydrate 


5.9 g. 

Calcium 


70 mg. 

Phosphorus 


200 mg. 

Iron 


3.3 mg. 

Calorific value 


123 

Vitamin A 


202 I.U. 

Vitamin Bi 


207 Pg. 

Nicotinic acid 


0.7 mg. 

Riboflavin 


216 pg. 

Vitamin C 


Nil 


The following are the products 
that can be manufactured' from 
soyabean: 

1. Soyabean flour: This can be 
mixed with wheat flour in the ratio 
of 1 :4 while making chappattis. 
These are extremely nutritious 
and particularly beneficial for dia- 
betic patients. It is a good source 
of protein, fat and mineral matter. 
It is rich in B-complex vitamins 
also. Biscuits and cakes also can 
be made out of this flour. The 
bean is slightly bitter and as such 
the flour is commonly steamed 
before using. This process im- 
proves the nutritive value of the 
protein and the keeping quality 
of the flour. 

2. Soyabean 7nilk: The soya- 
beans are first thoroughly washed 
and then soaked in water for 
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several hours, skins are rubbed 
off, after which they are ground 
through a stone mill and the 
ci'ushed mass is strained through 
a cheese cloth, then diluted with 
about three times the amount of 
water and boiled. After boiling 
the product is again strained and 
the milk is filled in containers. 
This is used as a beverage and for 
cooking. 

3. Soyabean curd: The pro- 
teins from the soyabean milk 
previously prepared are precipitated 
by adding acids or salts and then 
boiling. After the curd settles, 
the supernatant liquor is removed 
and the curd is placed on cloth 
spread on wooden trays and pressed 
to remove sufficient water. This 
curd will have the consistency of 
cream cheese and is cut into small 
squares.- This is well known as 
^Toftd is Far Eastern countries. 
This can be fried in deep fat and 
used in a variety of dishes. This 
is also cooked with fish, meat, 
vegetables, etc. This can also 
be used in preparing dishes such 
as omlets, stuffed peppers, salad or 
sandwich filling, etc. Besides these, 
a predigested protein food known 
as soya sauce can also be prepared. 

Storage of potatoes 

E{IS) 63 

We learn that the hormone^ 
'Mena' is used in the storage 
of potatoes and shall be glad to 
receive details about the level at 
which it is to be used and the mode of 
its use. (Saharanpur). 

The hormone, Mena, is used to 
inhibit the sprouting of potatoes 
during storage. The treated po- 
tatoes are good for table use and 
will not be suitable for seed 
purposes. Mena is methyl alpha- 
naphthalene acetate or methyl ester 
of alpha-naphthalene. It is used 
to the extent of 0.5 per cent. 
With this treatment, the potatoes 
can be stored for a period of 8 
months at 35-38 °F having 90-95 
per cent relative humidity. It 
is not manufactured in India but 
has to be imported. However, 
you may contact Messrs. Im- 


perial Chemical Industries (India) 
Private Ltd., Bombay-1, for the 
same. 

Packing of walnut kernels 

E{1S) 64 

The present method of packing 
walnut kernels followed by the 
various shippers for export trade 
is to use soft woodcases which are 
interlined with craft and butter 
paper. We are receiving complaints 
about the goods reaching the destina- 
tion sometimes infested and sometimes 
getting oily arid j or rancid. Would 
you kindly suggest soine hnpi^oved 
packing rnethod to prevent the above 
defects} One of our buyers abroad 
has suggested to us to pack the 
kernels in tin containers ufider 
inert atmosphere. Please advise us 
on the feasibility of this 7nethod. 
(Delhi). 

We would suggest to you the 
use of 300 gauge polyethylene 
bags for packing the walnut kernels 
and properly sealing the bags 
by heat. This heat-sealed polye- 
thylene bag can further be packed 
in the traditional dealwood case 
properly lined with union kraft 
paper. The impregnation of the 
dealwood case with lindane to 
protect the walnut kernels packed 
in 300 gauge polyethylene paper 
from Cala7idra can also be done. 

Regarding the feasibility of 
packing the walnut kernels under 
inert gas, we have to state that if 
the kernels have a very low moisture 
content (3-4 per cent) and are 
free from initial infection, they 
can easily be packed in hermetically 
sealed tins under carbon dioxide. 
After packing the kernels in the 
tin, a vacuum of about 26 inches in 
the tin has to be created by means 
of a vacuum pump and this vacuum 
has to be filled by means of carbon 
dioxide to normal atmospheric 
pressure. In this case, no fumiga- 
tion before or after the packing is 
needed. 

No work has, however, been done 
in this Institute on the inert gas 
packing of walnut kernels in her- 
metically sealed containers. 
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Sourness and staleness of bread 

E{IS) 65 

I have often come across certain 
defects such as sourness and staleness 
in loaf bread. Kindly let vie know 
how this can he remedied and a 
bread free from the above drazvbacks 
can be prepared, (Bellary). 

The sourness of bread is due 
to excessive fermentation which 
is often encountered in hot weather. 
This is recognised by smell and 
bound appearance of the loaf. 
In order to avoid the sourness, the 
fermentation has to be properly con- 
trolled. Staleness of bread is not 
only due to quality of gluten but 
also is a phenomenon associated 
with changes in starch. Staleness 
can be retarded by keeping bread 
at a warm temperature for some 
hours or by keeping it at very low 
temperature. The former storage 
at warm temperature results in 
ropy condition of the bread. To 
avoid staleness, proper water ab- 
sorption, correct fermentation and 
proper mixing of the dough are 
very essential. Dough prepared 
should not also be too warm. 
Similarly tight dough, over-ripe 
or over-proved dough should be 
avoided. To avoid staleness, use 
of anti-staling agents or softners is 
desirable. 0.15 per cent of surface 
active agents such as glyceryl mono- 
stearate or 0.5 per cent of polyoxy 
ethylene stearate or sodium propio- 
nate based on flour can be used. 
As regards their permissibility by 
law, you may refer the matter to 
the Director-General of Health 
Services, Government of India, 
New Delhi. 

Preparation of home-made 
cheese 

E{IS) 66 

May I approach your valuable 
Institute for advice and details 
about the preparation of a real 
home-made cheese. Wherefrom can 
we 9 et rennet for cheese-makinp} 
(Bellary). 

The details of the' process of 
making home-made cheese are 
as follows: 

Mix equal proportions of fresh 
milk and milk allowed to set for 
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ripening overnight in a cool place. 
The mixture must have sweet 
taste. Heat milk to 86° F. Add 
cheese colour if desired. The 
colour should be dissolved in a 
little bit of water and then added. 
Add rennet tablet dissolved in cold 
water to the pot containing the milk. 
This milk pot, while adding the 
rennet solution, is held in another 
container containing warm water 
(89-90° F). Stir until completely 
dissolved. Allow to stand until a 
firm curd forms (about 35 to 45 
minutes). The firmness of the 
curd can be tested by inserting 
a finger at an angle and lifting it. 
If the curd breaks clean from 
finger, it is ready for cutting. 
Cut the curd two-ways, vertically 
and then two ways at an angle and 
stir it for 15 minutes by hand. 
Later, warm slowly for about one 
hour to 102° F, raising the temper- 
ature by about 1|- degree every 5 
minutes. Stir frequently and, if 
necessary, heating can be done 
a few degrees above 102° F until 
the curd holds its shape and readily 
falls apart when held on hand for 
a few seconds without squeezing. 
Stop heating and stir occasionally 
for one hour. Then pour the 
curd into cheese cloth. Hold two 
corners of the cloth in each 
hand and let curd roll back and 
forth without sticking together for 
2-3 minutes and allow the whey 
to run off. Salt the curd and mix 
well. Tie the four corners of the 
cloth cross-wise forming curd into 
a ball. Hang up for I- to 3/4 hour to 
drip off. Later, dress the cheese 
by folding a long cloth into a band- 
age about 3" wide and wrap tightly 
around ball, forming it into a round 
shape. Press the cheese with the help 
of two bricks placed on top of cheese 
cloth. Turn cheese over at night 
and put two more bricks. Remove 
the pressed cheese from the cloth 
next morning and place it on a 
board for half-a-day turning occa- 
sionally until the rind is completely 
dried. Then dip in paraffin, 
i.e,^ heat in a deep pan over boiling 
water to 210-220°F. Dip first one 
half, hold for a minute, then dip 
another half. Then store in a 


cool, clean place. Turn over each 
day for a few days and then 2-3 
days a week. The cheese is fit for 
eating after 3-4 weeks, . 

Processing of turmeric 

E{IS) 67 

We learn that your Institute 
has recently developed a new 
method for processing of turmeric 
tubers and colouring them. We 
shall be gratefid if the detailed 
particulars are furnished to us, 
(Dharwar District). 

As a result of studies conducted 
at our Institute, it has been found 
that cooking of the fresh tubers in 
0.05-0.1 per cent solutions of lime 
water, sodium carbonate or sodium 
bicarbonate in quantities just to 
cover the tubers, imparts the same 
orange yellow tinge to the core of 
the tuber, as the traditional cowdung 
extract. 

If lead chromate is to be elimi- 
nated for colouring purposes, the 
orange tint of turmeric powder 
has to be modified to yellow colour. 
In our initial experiments, this 
was achieved by the use of hydro- 
chloric acid and sodium bisulphite. 
Sodium bisulphite ■(20g.) and 
concentrated hydrochloric acid 
(20 cc.) added to the quantity of 
conventional, emulsion of turmeric 
powder, castor seed paste and 
alum' (omitting chemichrome) 
needed for 150 lb. were found 
adequate for colouring this quantity 
of tubers. 

Dehydration of potato chips 

E{IS) 68 

We zvould feel highly grateful if 
you could send us details regarding 
the preparation and dehydration of 
potato chips, (New Delhi). 

In assessing the value of 
commercially grown varieties of 
potatoes for drying, account must 
be taken of factors like culinary 
qualities, tendency to blacken, the 
content of dry matter, the amount of 
waste during peeling and trimming, 
yield, nutritive value, suscepti- 
bility to disease and to various 
defects such as hollowness. So 
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far the King Edward variety has 
proved the best all round quality. 
The method of dehydration is as 
follows : 

Wash, peel and trim the potatoes. 
Cut the peeled potatoes into strips, 
cubes or slices having a size of 
3/16 X 1/4 inch in cross section. 
In the case of chips, the thickness 
should be 1/8 inch to 1/16 inch. 
Wash the slices because loose 
starch gelatinises during scalding 
and if much is present, the strips 
stick together during drying and 
are gelatinous when reconstituted 
and cooked. The potatoes after 
peeling are scalded for 3-7 
minutes. About 0.25 per cent of 
sodium sulphite solution can be 
added to the scalding water. Cool- 
ing in water after scalding is not 
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found to be desirable. In the 
case of potato chips they are 
steamed for 3-4 minutes and then 
soaked in 0.25 per cent potassium 
metabisulphite solution for 10 
minutes. Later on, they are 
drained and are ready for drying. 
For a pound of slices, one half 
pound of solution containing 0.25 
per cent of potassium metabi- 
sulphite is desired. 

The potatoes can be dried 
between temperatures of 145° to 
155° F within 8-12 hours. In case 
of chips meant for frying later on, 
the drying period will be 6-8 hours. 
In the cross-fiow cabinet drier, 
the drying of potato chips having 
varying thickness from 1/8 inch to 
1/16 inch can be done within six 
hours. The initial temperature 
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is 85° C and is maintained for one 
hour. Later on, the temperature 
is maintained at 80° C for another 
hour. The temperature is then 
maintained at 70° C for 2 hours 
while for the next two hours, the 
temperature is maintained at 60° C. 

The moisture content of the 
dried potato strips should not 
exceed 7 per cent. The drying 
ratio is about 8-9 of raw untrimmed 
to 1. 

The potatoes properly prepared 
and dehydrated should be white 
in colour, translucent and should 
be dried until hard and brittle. 
When broken between the fingers 
the fractures should be sharp and 
the interior of the pieces should 
be flinty and not mealy. 



As manufacturers of cans in which 
edibles are packed, we have to take our 
job seriously. That is why we installed 
complete modern equipment in our 
factory and can say with confidence that 
your food packed in our cans remo/ns 
fresh, maintains its colour and is hygie* 
nically preserved. 

We can supply large quantities at com- 
petitive rates and give early deliveries. 



POYSHA INDUSTRIAL COMPANY 

PRIVATE LIMITED 
Mesent Road, Sewri, Bombay [5 
Phone: 72863 • Grams; 'SANCANS' 

Manufacturers of Open Top Sanitary Cans • Closures 
• Crown Corks • Lithographed and Plain Tin Cans 

• Aiyarx 
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STATISTICAL NOTES 


All-hidia Fmal Estimate of Crops for the year 1959-60 


Crops 

Area 

(thousand - acres) 

Production 
(thousand tons) 

1959-60 

Final 

estimate 

1958-59 

Partially 

revised 

estimate 

1959-60 

Final 

estimate 

1958-59 

Partially 

revised 

estimate 

CEREALS 





Rice 

81,343 

81,437 

29,338 

30,354 

Wheat 

31,508 

31,141 

9,734 

9,772 

Jowar 

41,602 

42,584 

7,866 

8,714 

Maize 

10,457 

10,457 

3,615 

3,381 

Barley 

8,220 

8,243 

2,605 

2 672 

Small millets 

12,340 

12,417 

2,012 

2,072 

OILSEEDS 





Linseed 

3,921 

3,965 

425 

447 

Sesamum (Til or 





Gingelly'j ... 

: 5,510 

5,500 

392 

511 

Castor seed 

1,178 

1,203 

108 

112 

Rapeseed and 





mustard ... 

7,167 

6,021 

1 

1,037 

1,025 


{Economic and Statistical Adviser, Ministry of Food & Agriculture 
Government of hidia). 


NEWS BRIEFS 

Milk substitute: A milk sub- 
stitute which is an extract from 
soybeans is being produced in Java. 
Developed by United Nations 
agencies, the, product has sesame 
seed added, along with vitamins 
and minerals. It resembles milk, 
though its nutritive value is less 
than that of cow’s milk. But Java 
has no room for cows and imported 
milk is too expensive. A new 
dehydrated soybean milk plant 
in Java is producing two and a 
half tons, a day and cannot keep 
pace with demand. It was modell- 
ed on a California plant which 
makes a similar product for children 
allergic to milk. Chocolate or 
vanilla flavour is added to make 
the product acceptable. 

It took years to develop a milk 
substitute for South East Asians. 
For instance, peanut oil was first 
added to the soybean extract but 
it tended to turn the product 
rancid. Sesame extract, high in 
amino acids and fat, worked 
(^Food in Canada, April 1960, p. 7). 


New method of tenderizing 
beef; Measured amounts of 
natural food enzymes are injected 
to cattle just prior to slaughter to 
effect tenderization of ' the beef. 
The amount of enzyme is auto- 
matically introduced into the 
vascular system, varying only with 
the weight of the live animal and the 
grade. Swift and Company, who 
have developed the new technique 
have given the name Tro Ten’ to 
the enzyme- tenderized beef. In 
addition to tenderness, the new 
process is claimed to eliminate the 
need for freezing to arrest the 
action of enzyme. Actually, tender- 
izing does not take place until the 
housewife prepared the product in 
the oven. This helps in handling 
the tenderized carcass through 
no rmal refrigeration channels . The 
new process also avoids shrinkage 
losses and discolouration, which 
are generally associated with aging 
methods {Meat, June 1960, p. 33). 

New food: A Chicago food 
specialist has reported that a mineral 
mixed for use as a soil conditioner 


and building material is not only 
edible but might reduce the dangers 
of radio active contamination in 
the human body. The complex 
mineral is vermiculite, more com- 
monly known as black mica. 
Vermiculite does not impair the 
assimilation of vitamins and might 
contribute significantly in reducing 
calories for the control of obesity 
{Meat, June 1960, p. 97). 

High-conversion corn syrup 
for candy making: High-con- 
version corn syrup, is most applica- 
ble to use in all soft candies in 
which prevention of moisture loss 
and the keeping of a' soft, tender 
texture are desired and a long 
shelf life is important. Soft candies 
produced with high- conversion 
syrup differ from those made with 
other syrups primarily because of 
differences in the sweetness, visco- 
sity, solids concentration, hygros- 
copicity, and boiling points of these 
syrups. These differences make it 
necessary to adjust formulas and 
cooking temperatures when chang- 
ing to high-conversion corn syrup, 
but such adjustments are more than 
justified by the benefits to be 
gained. 

The enzyme- conversion process 
for making high-conversion corn 
syrup was developed just over 20 
years ago. Since that time, the 
use of this syrup in candies has - 
steadily expanded. The functions 
of this unique type of corn syrup 
provide . greater ease of handling, 
improved body and texture, better 
flavour, longer shelf life, and lower 
costs {Maiiufg. Confectr.j April 
1960, p.55). 

New French tomato product: 

A firm in the south of France is 
now producing a tomato powder 
which is claimed to retain all the 
colour and qualities of tomatoes. 
The powder, is stated to be in keen 
demand from companies using it 
to prepare dehydrated soup. For 
individual users, the new con- 
centrate is stated to have^ the 
advantage of keeping indefinitely, 
and can thus be used as needed 
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in all recipes calling for tomatoes or 
tomato paste (Food TecJmoL Austr., 
February 1960, p. 102). 

Sulphuring fruits: It has long 
been customaiy in the dried tree 
fruits industry to treat the fresh 
fruit with sulphur dioxide to retard 
darkening of the fruit during the 
drying process, and while the dried 
fruit is in store. The usual method 
of sulphuring is to expose the 
fruit to fumes from burning sulphur 
in an enclosed space into which 
enough air can enter to support 
combustion of the sulphur. This 
procedure results in the dried 
product containing sulphur dio- 
xide at many different levels, 
which often depart greatly from 
the Australian permissible upper 
limit of 21 grains per pound or 
3000 parts per million. 

Over recent years, a study has 
been made at C.S.I.R.O. Division 
of Food Preservation and Transport, 
Homebush, of factors affecting the 
absorption of sulphur dioxide by 
fruit tissue and its retention during 
subsequent drying. Basic infor- 
mation has been obtained by using 
a small recirculatory tunnel in 
which dry-bulb temperature, air 
speed and sulphur dioxide concen- 
tration could be varied. The 
thermal conductivity of the circul- 
ating air stream varied with its 
sulphur dioxide content, and this 
was used to control the concen- 
tration of the latter. Materials used 
in the construction of the tunnel 
were waterproof plywood coated 
with sulphur-resisting lacquer and 
stainless steel, or plastic coated 
with sulphur-resisting lacquer and 
stainless steel, or plastic-coated 
mild steel. 

The basic information obtained 
from the tunnel experiments has 
been applied to pilot-scale operation, 
and the results suggest that the 
method can be used commercially. 
The pilot-scale equipment consists 
of a box -in which two tires of 
trays are fitted on wooden runners. 
Leakage at the door is prevented 
by Neoprene gasketting. Sulphur 
dioxide from a cylinder of the 
compressed gas is introduced 
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into the box through a simple 
flowmeter and exposure continues 
for a fixed time. During a run, 
the air and sulphur dioxide in the 
box are well mixed by means of a 
stainless steel fan. The concen- 
tration of sulphur dioxide in the box 
falls during a run because it is 
absorbed by the fruit but, by using 
fixed loadings of fruit and intro- 
ducing the gas at fixed rates, the 
absorption levels in fruit can be 
kept within a narrow range. The 
interior of the box is protected 
with a plastic finish, and metal 
parts exposed to sulphur dioxide 
are made of stainless steel (Food 
Technol. Austr,, February 1960, 
p. 109). 

New protein food for Nigeria: 

A new protein food called Ainama 
is now being marketed in Nigeria 
where it will be used to combat the 
high death rate among children 
due to protein deficiency. The 
product, a pink powder to be added 
to a child’s food, consists of ground- 
nut flour to which carefully judged 
proportions of dried yeast, milk 
casein, sugar, five minerals and 
seven vitamins have been added. 
Amama is manufactured by Glaxo 
Laboratories (Nigeria) Ltd., at 
Apapa, a subsidiary of Glaxo 
Laboratories Ltd., Greenford, 
England. 

The emphasis in the application 
of this protein-rich supplement is 
on the prevention of the protein 
deficiency known as kwashiorkor 
among children in the age group of 
six months to school age. The 
protein supplement would be added 
to the diet of young children at the 
rate of one ounce per day, and is 
being distributed in 8 -day packets 
containing 8 ounces of the supple- 
ment, retailing at about Ish. 6d. 
(Food TechnoL Austr,, March, 
1960, p. 162). 

Infra-red blanching: Cana- 
dians are conducting a great deal 
of research into the use of infra-red 
heat in the blanching of fruits 
and vegetables preparatory to 
freezing and canning. 

A scientific team led by Dr 
E. A. Asselbergs of the Plant 
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Research Institute, Canada Depart- 
ment of Agriculture, has proved 
that infra-red lamps are superior 
to steam-water in the blanching 
of apples, celery, peas and potatoes. 

Some of the benefits are: For 
apples, celery and peas, infra-red 
reduces the amount of water, thereby 
cutting handling and storage costs; 
does not .leach out flavour and 
nutrients, as in the case of water 
or steam; and improves texture, 
flavour and appearance. For pota- 
toes, it reduces the fat absorption 
in french fries and allows better 
recovery of the raw material. 

Canada pioneered in this field 
in 1955 and today has the only 
known laboratory experimenting, 
with infra-red fruit and vegetable 
blanching. Infra-red blanching of 
celery is being carried out on a 
commercial basis by a southern 
Ontario food processing company. 
Domestic celery is prepared in 
September for manufacturing use 
during the winter avoiding the high 
cost of importing. A 30-ft. infra-red 
tunnel can process more than 1,000 
lb. of the finished product per hour. 

Apple peeling by infra-red heat is 
another technique under experi- 
mentation at the federal laboratory. 
Researches found that the loss 
of weight through peeling by this 
process was about two and a half 
per cent, compared with 15-18 
per cent through the use of mecha- 
nical peeling machines. 

Three major types of infra-red 
radiators being used in the 
experiments are calrods, quartz 
tubes and quartz lamps. The 
main difference lies in the operating 
temperature of the filament. In 
the first two types, the operating 
temperature is between 1,400 and 
1,800 degrees F. while in the 
third type the filament temperature 
is 4,000 degrees F. 

Infra-red heat is not a sure 
method of blanching all vegetables. 
For example, it has so far been 
unsuccessful with asparagus, turnips 
and carrots. It is hoped that as 
more basic information becomes 
available the difficulties met with 
in these vegetables will be overcome 
(Food, March 1960, p. 97). 
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Sterile packing ‘tetra’ way: 

Whole, sterile milk in paper con- 
tainers — newest concept of aseptic 
packaging— is a startling develop- 
ment offering big advantages. T his 
has .been made possible by a 
revolutionary, low-cost, laminated: 
paper and a modification of .a 
standard Tetra-Pak machine to 
fabricate a sterile package with 
hermetic seams. The outstanding 
advantage of the new package is 
economy, as it shows nearly 50 
per cent saving over the con- 
ventional containers. T etrahedron- . 
shaped container is made from the 
laminated paper by heat sealing. 
It is then tilled with the material 
and sealed hermetically in inert 
gas such as nitrogen. Sanitizing the 
interior surface of the container 
with chlorine helps in guaraing 
the product against contamination 
and thus eliminates the need for 
thermal sterilization which would 
damage the paper. 

This type of container can also 
be used for packing tomato juice, 
paste and puree; coconut juice, 
many fruit and berry juices or 
nectars; low sodium milk; egg nog; 
3-1 milk concentrate; baby formulas 
and soups (Abstracted from Food 
Engng.y March 1960, p. 48). 

FOREIGN PATENTS 

820,726. Improved tea crushing 
apparatus: Unbroken tea leaf is 
fed through a pair of neoprene 


or rubber rolls driven in opposite 
senses at different peripheral 
speeds; each of these rolls has a 
number of continuous circum- 
ferential flanges interdigitating ^vith 
the flanges of the other roll, but 
not quite touching them. The 
crushed leaf is then fed to an 
oscillating inclined screen. — Paten- 
ted by William Angus Kerr., Kenya 
Colony {Cojf, & Tea Ind., May 
1960, p. 46). 

2,902,368. Preparing of tea 
concentrates and pozoders: Ifxtract 
tea leaves in an equilibrium batch- 
wise countercurrent process having 
two or three stages in which the 
fresh leaves are introduced at the 
initial stage and fresh water at the 
final stage. Substantially all of the 
essential ingredients of the leaves 
(both the volatile aromas and the 
soluble solids responsible for favour- 
able flavour and colour) are recovered 
without excessive dilution of the 
extract, that is, with a high concen- 
tration of ‘soluble tea solids in the 
extract. — Patented by Thomas J. 
Lip ton, Inc. {Coff, & Tea Ind.^ 
May 1960, p. 46). 

576,282. Improved tea concen- 
trate from green leaves: A water 
extract of the green leaves is 
heated to 80-90° C in contact with 
an oxygenous atmosphere for at least 
1 hour so that water soluble con- 
stituents are oxidized. — Patented by 
Transcontinental Development Co. 
{Coff. & Tealnd,, p. 46). 


2, 91 5, 405. Frozen food indi- 
cator: A device to be embedded 
in a package of food to be frozen 
that will indicate thawing is the 
object of a recent patent. Device 
comprises elongated transparent 
container having slidable piston 
situated over a spring that is biased 
to exert force to advance the piston, 
and a liquid, whose freezing point 
is above that of the food. Liquid 
expands on freezing and releases 
piston from its seat but confines 
the spring while product remains 
frozen. When thawing occurs, 
spring is released {Food Engng,, 
March 1960, p. 117). 

. 2,916,378, Nezo corn chip pro- 
cess: Improving the quality of 
corn chips is the object of a 
recent patent. In the process, 
yellow corn (10 per cent moisture 
content) is heated to 170°F, then 
allowed to cool to room temperature. 
Corn is washed, drained and ground 
to form a dough that can be 
washed through a No. 20 screen-75 
per cent through No. 325 screen. 
Moisture content of dough is 
adjusted to 50 per cent then it is 
kneaded between, oppositely ro- 
tated rollers spaced .014 inch apart. 
Dough is stripped from rollers, 
cut to desired size pieces and dried 
at 675-725°F for 30 seconds. 
Finally, the dried strips are fried 
for 30 seconds in shortening at 
370°F. {Food Engng,^ March 1960, 
p. 117). 
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section contains abstracts of papers on Food Science and Technology selected so as to 
serve the needs of food and allied industries in India and is divided into three parts. Part I 
comprises abstracts of papers published by the CFTRI, Mysore, reprints of which can be had from 
the Institute on request. Fart II consists of abstracts of papers published in important Indian 
journals. Part III contains abstracts of important articles from foreign journals. 

PART I (Cftri) 

Role of antioxidants in the further marked effect on browning The physical changes that occur 
storage of Indian mandarin oil, that occurs in the presence of during storage have to be considered 
by Parekh, C. M., Pruthi, J. S., ascorbic acid. Neither the addition in explaining the improved cooking 
Jain, N. L. and Girdhari Lai, of minerals present in the orange quality of old rice. 

Indian Perf., 1959, 3, Part II, nor of the acid hydrolysate of the The effect of the degree of 
. 87. — A detailed study on the role rag, does influence browning to polishing of rice on nitrogen 

played by various antioxidants any extent. ^ and mineral metabolism in 

^ against agencies like oxygen, mois- In model systems, autoclaving human subjects, by Rao, G. R., 

ture, light and temperature causing at 10 lb. p. s. i. g. results^ in Desikachar, H.S.R. ‘and Subrah- 
deterioration in mandarin oil indi- browning of the sugar solutions, manyan, V., Cereal Chenu, 1960, 
cated that the maximum deteriora- browning being more marked in 37 (1)^ 71. — Negative calcium 

tion occurred in the presence of the alkaline medium than in acid balances were recorded -in human 

oxygen or air, the next being or neutral media. Except in the subjects when brown (unpolished) 

moisture and light. Pligher storage highly acid^ (pH 0.65-1.09) and rice or rice polished to remove 2.9% 
temperatures further accelerated highly alkaline (pH 7-13) ranges, of the brown rice was fed as the 
the oxidative reactions caused by there is very little browning in cereal portion in a poor vegetarian 
air, light and moisture. glucose and sucrose solutions, diet. Under similar conditions, rice 

Of the six antioxidants studied. Among the common sugars, polished to remove 4.1 or 6.3% of 
vi^., NDGA, a-tocopherol, BHA, galactose is the most susceptible the brown rice produced slight 
octyl gallate, propyl gallate and a and sucrose, the least susceptible positive calcium balances. In spite 
mixture of hydroquinone and to browning on heating. In the of its higher protein and phosphorus 
wheat germ oil, the addition of case of glucose solution, ferrous content, the brown rice did not 
NDGA at .05 per cent w/v level iron increases browning, while produce higher nitrogen or phos- 

was found to offer the greatest metallic tin and SOg decrease it. phorus balances than the polished 

protection to the mandaiin oil The relative effects of enzy- samples, 
against its deterioration during and physical changes Rice polished to'remove 4.1% of 

storage, the next in order of merit storage on the culinary brown rice represented a via 

being a-tocopheiol and BHA. properties of rice, by Desikachar, "^^^^dia stage of polishing with 1.7y 
Effect of added ascorbic acid, H.S.R. and Subrahmanyan, V., per g- of thiamine and could be 
amino-acids and minerals on Cereal Chern,, 1960, 37 (1), 1.— recommended for consumption by 
browning in Coorg orange juice The amylases were destroyed eaters. The exclusive con- 

and squash and model systems during the first 5 minutes of sumption of brown rice in diets 
at ordinary and elevated tern- cooking milled rice grains, but containingmarginal or sub-marginal 
I peratures, by Siddappa, G. S., the solids extracted by the cooking amounts of calcium is not to be 

Bhatia, B. S. and Girdhari Lai, water continued to increase as recommended as it may produce 
Indian J. appl. Chenu, 1959, 22 cooking progressed. The inhibition negative calcium balances. 

(5-6), 199. — ^^In natural Coorg of amylase action by mercuric Determination of the uric 

orange juice and squash and also in salts did not improve the cooking acid in wheat flour infested 
model systems corresponding to quality of new rice; treatment by Triholium castaneiirn Duv., 
these, added ascorbic acid is the with formalin or steam-curing of using paper chromatography, 
most important single factor con- the freshly harvested rice did. by A^enkatrao, S., el al, Cereal 
cerned in their browning during The cooking of old rice in amylase Cheni., 1960, 37 (1), 93.— The 
storage, and this is already well solution did not affect its cooking uric acid present in infested wheat 
known. Browning is considerably quality. ^ flour was separated by paper 

more in the case of lots preserved In aqueous suspensions, fresh- chromatography and quantitatively 
by pasteurisation than in the case rice flour took more time to settle estimated using Benedict’s uric 
• of those preserved with SOo. The and left the supernatant liquid acid reagent. The results agreed 
addition of amino-acid mixture more turbid than old-rice flour with those obtained by a direct 
up to 400 ppm does not have any under similar conditions. colorimetric method of determining 
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uric acid in protein-free . aqueous 
extracts of infested flour. The 
uric acid content in the infested 
flour increased steadily with the 
progress of infestation. No uric 
acid could be detected in the extract 
of control uninfested flour. The 
protein-free aqueous extract ■ of 
control uninfested wheat flour, 
however, contained small amounts 
of substances (other than uric acid) 
which reacted with the Benedict’s 
uric acid reagent and yielded an 
/anparent’ uric acid value. This 
value was low, as compared with 
those found in the infested flour. 

The effect of infestation by 
Tribolium castaneum Duv., on 
the quality of wheat flour, by 
Venkatrao, 'S., et al., Cereal Chem,, 
1960, 37.(1), 97. — The changes 
occurring in hard Indian wheat 
flour (75 per cent extraction) sub- 
jected to infestation by Tribolium 
castaneum Duv., in 4-gal. tins 
provided • with lever lids, at a 
temperature of 85°±5® F and a 
relative humidity of 70-75 per cent, 
were studied during a period 
of 5 months. The uric acid con-, 
tent (derived from insect excreta) 
of the infested flour was proportional 


to the insect population and served 
as a good index of the unhygienic 
condition in the flour due to the 
presence of insect excreta. A mark- 
ed increase in fat acidity and a 
decrease in the thiamine content 
were observed in the infested 
flour. The gluten obtained from 
flour infested for 4 to 5 months 
was brittle. The values for the 
wheat meal time test gradually 
decreased with the progress of 
infestation, indicating a deteriora- 
tion in the quality of gluten. The 
loaf volume of the bread also 
gradually decreased as the infesta- 
tion progressed. Organoleptic 
evaluation revealed that bread made 
from flour infested for more than 
one month had an off-flavour and 
bitter taste and was not acceptable. 

The uninfested control flour 
remained in good condition through- 
out and the bread made from it 
was quite acceptable. 

The metabolism of nitrogen, 
calcium and phosphorus in 
rats fed on poor vegetarian 
diets containing varying pro- 
portions of ragi and rice, by 
Kurien, P.P., et aL^ Indian J, 
Physiol, all, Sci., 1960, 14 (1), 


13. — -The effect of replacing rice 
in a poor vegetarian rice diet 
either partially (at 25 or 50 per 
cent levels) or completely by ragi 
on the metabolism of nitrogen, 
calcium and phosphorus was studied 
in albino rats. The mean daily 
retention of nitrogen in growing 
rats was higher on diets containing 
25 per cent of ragi than that 
observed on other diets. The 
mean daily retention of calcium 
in growing rats on rice diet was 
only 0.43 mg. While that on 
diets containing 25 per cent, 50 
per cent and 100 per cent ragi were 
7.6 mg. 10.9 mg. and 13.5 mg. res- 
pectively. The results show that 
replacement of rice in the diet by 
ragi even to the extent of 25 per 
cent will be adequate to make up 
the calcium deficiency in poor rice 
diets. The mean daily retention of 
phosphorus in growing rats on poor 
rice diet was 3.3 mg. as against 
retention of 6.3, 7.0 and 7.7 mg. 
on diets containing 25 per cent, 
50 per cent and 100 per cent ragi. 
The results obtained in adult hats 
on the different diets were somewhat 
similar to those observed in young 
rats. 



Stability of colour developed 
by the Sakaguchi reaction of 
arginine, by Bhattacharya, K. R., 
Jinn. Biochem. exptl. Med., 1960, 
20 (3), 57. — The colour produced 
with arginine by the Sakaguchi 
reaction, in the urea method, 
fades progressively if developed 
in solution, but remains stable if 
developed on filter paper. Alkali 
has a moderate destructive action 
on the colour; bromate is without 
any effect. Substitution of meta- 
bisulphite (or thiosulphate) for the 
urea results in stabilization of 
colour. Stability is also achieved 
in the urea method if the pH of 
solution is subsequently reduced 
by the addition of bicarbonate. 
Time taken by an excess of urea 
to destroy a small amount of 
hypobromite completely is appre- 
ciable (about 40 min. at 0°, 7-8 min. 


PART II (Indian) 

at 30-31°). Metabisulphite and 
thiosulphate require only a few 
seconds for a similar purpose. 

It is suggested that the protracted 
survival of some hypobromite in 
the face of urea and its ‘activation’ 
by the free alkali are the main 
causative factors leading to fading 
of colour in solution. The quick 
conversion of free alkali into car- 
bonate in air is presumably the 
chief reason of colour stability 
when it is developed on filter 
paper. 

It is concluded that the use of 
urea in Sakaguchi reaction is 
feasible only if it is used prior to 
hypobromite. The use of metabi- 
sulphite as a substitute for urea 
in the method is suggested. 

A simple physico-chemical 
estimation of thiamine, pyri- 
doxine and nicotinamide in 


o 


presence of riboflavin and 
panthenol (Part I), by Bardhan, 
D. K., Bhattacharya, R. N. and 
Dutta, S. K., J. & Proc, hist. 
Chem., 1960, 32 (2), 86. — A simple 
physico-chemical method for the 
simultaneous estimation of thiamine, 
pyridoxine and nicotinamide in 
presence of riboflavin and panthenol 
has been developed. The method 
comprises of two steps : (/) removal 
of riboflavin with ion exchange 
resin under a specified condition and 
(ii) spectrophotometric analysis of 
these vitamins in the percolate. 
Panthenol having no absorption in 
that region does not interfere. 
Results have been discussed to 
indicate the limitation of this 
method. 

A simple physico-chemical 
estimation of thiamine, pyrido- 
xine and nicotinamide in 
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presence of riboflavin and 
panthenol Part II, by Bardhan, 
D. K., Bhattacharya, R. N. and 
Dutta, S. K., J, & Proc. List.. 
Che7n.y 1960, 32 (2), 91. — B-com- 
plex vitamins have been separated 
by paper electrophoresis and sub- 
sequently estimated after elution 
by spectrophotometry. Presence of 
other vitamins and preservatives 
did not interfere. Electrophoresis 
was carried out at 200 volts with 
10 mA for four hours in Sorensen’s 
citrate-hydrochloric acid -buffer of 
pH 4.0 using specially washed 
Whatman No. 1 filter paper as a 
supporting medium . 

BIOCHEMISTRY AND 
NUTRITION 

Effect of alpha-tocopherol on 
experimental atherosclerosis, 
by Chakravarti, R. N., Balakrishna 
and Zaidi, Indian J. med, Res.y 
1960 48 (3), 356. — Experimental 
atherosclerosis was produced in 
rabbits by prolonged cholesterol 
feeding and the effect of dly 
a-tocopherol on its extent and 
severity was studied. Visual 
assessment of the involved area of 
aortic endothelial surface showed 
slightincrease. There was, however, 
marked enhancement in the 
severity of atheroma, determined by 
the measurement of the heigtht of the 
plaque. It is therefore, suggested 
that for the assessment of the 
degree of atherosclerosis measure- 
ment of the severity of atheroma 
is of greater significance than its 
extent because it is usually related 
to occlusive processes in the vessels, 
a-tocopherol in therapy cholesterol 
atherosclerosis appears to increase 
this occlusive process. The ad- 
ministration of a-tocopherol to 
cholesterol fed animals produced 
marked increase of cholesterol 
content of the aorta. It is 
suggested that this change helped 
in the enhancement of the athero- 
sclerotic lesions. 

Studies on lipid metabolism. 
Part III. The Effect of aceto- 
acetate on the rise of blood and 
tissue lipids in rabbits and 
its prevention by glucose cy- 


cloacetoacetate, by Nath, M. C. 
and Saikia, A., India7i J. 77ied. 
Res.y 1960, 48 (3j, 382. — Prolonged 
injection of sodium salt of aceto- 
acetate to the rabbits raised the 
blood and tissue cholesterol level. 
Rise of blood cholesterol level 
is found to be proportional to the 
dose of acetoacetate. There is 
also simultaneous decrease of 
blood ascorbic acid and blood 
reduced glutathione levels. On 
administration (both injection 
and feeding) of hydrolyzed GCA 
along with the injection of aceto- 
acetate the elevated blood and 
tissue lipid levels have been checked 
and blood ascorbic acid and gluta- 
thione level increased. 

COCONUT 

Some aspects of technological 
research on coconut and its 
products, by Rajasekharan, N. 
and Pandalai, K. M., hidiaii 
Coco7tut 1960, 13 (2), 80. — 
The present paper is a review of 
the literature available on some 
of the technological problems on 
the processing and utilization of 
coconut and its • products. It 
covers the following points: pro- 
duction of coconuts in India; 
desiccated coconut; processing and 
storage studies on copra ; processing 
of coconut oil by different methods ; 
refining and utilization of the 
oil, coconut oil cake; use of 
coconut meat in human diet; 
preparation of milk substitutes, 
from coconut; composition, thera- 
peutic properties and use of coconut 
water ; production and utilization of 
coconut shell; utilization of coconut 
neera; -coconut leaves and shed 
buttons. 7 references. 

K.L.R. 

MICROBIOLOGY 

Factors influencing endo tro- 
phic sporulation in aerobic 
sporeforming bacilli, by Iyer, V. 
and Kanga, D. H., Proc, I7idia7i 
Acad, 1960, 51 (3), 133.— The 
ability of strains of representative 
species of sporeforming bacilli to 
sporulate endotrophically in distill- 
ed ^vater has been demonstrated. 


The degree of sporulation which a 
bacterium may undergo is a strain 
specific character but some species 
are more capable than others. 
The effect of various exogenous 
compounds on the phenomenon 
has been studied. It has been 
observed that various metallic, salts, 
organic acids and autoclaved carbo- 
hydrates inhibit sporulation at 
concentrations that are growth 
inhibitory in nutrient media. It 
has been postulated that all or 
most growth inhibitory substances 
may at similar or lower concentra- 
tions inhibit endotrophic sporulat- 
ion. A hitherto accepted procedure 
of sterilisation, the autoclaving 
of concentrated aqueous solutions 
of sugars, has been found to. 
enhance the ability of the sugar 
to inhibit sporulation. None of 
the growth factors tested had any 
effect on sporulation. 

OILS AND FATS 

The utilisation of custard 
apple seed and oil, by Bhojraj 
Naidu, N., I7idia7i Oil & Soap J,, 
1960, 25 (10), 350. — Custard apple 
trees grow wild extensively in 
forest areas yielding about 1.5 lakh 
tons of fruit and 336 lakh pounds 
of seeds. The price of the latter 
would be Rs 30 lakhs. The seeds 
have an oil content of 27 per cent 
and at least 50 lakh pounds of oil 
and' 200 lakh pounds of cake 
containing 4.3 per cent nitrogen, 
could be obtained by crushing.' 
the seeds. The shell and the"^ 
kernel account for 31.5 and 68.5 
per 'cent respectively of the seed. 
The kernel contains 39.5 per cent 
of a brown-coloured non-drying 
oil with an iodine value of 83.3. 
The fatty acid composition of the 
oil is as follows: myristic, 0.3; 
palmitic, 12.5 ; stearic, 8.9; arachidic 
1.8; hexadecenoic, 2.3; oleic, 54.2; 
and linoleic, 20.0 per cent. The 
oil is found to be similar to 
groundnut oil except for the 
presence of a toxic principle. The 
method of decortication of the 
seeds and expression of oil and its 
properties have been described. The 
crude oil have insecticidal action . 
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comparable to DDT. The oil 
can also be used for soap making 
and as a plasticiser in alkyd 
manufacture. The seed oil can be 
detoxified by alkali treatment and 
thereafter used for edible purposes. 
The press cake contains about 
21 per cent protein and can form 
a dietary supplement in animal 
feeds. The main difficulty, 
however, in the utilization of 
custard apple seeds is one of 
collection which requires proper 
organization. Fruit preservation 
factories using the fruit can with 
advantage also process the seeds 
obtained as a by-product. 

K.L.R. 

SPICES 

Standards for mustard seeds, 
by Mitra, S. N., et ciL^ J., 
Proc. Inst. Chem.j 1960, 32 (2), 
79. — -Mustard is widely used as 
spice and condiment in many 
preparations. The present stand- 
ards for mustard seeds as per the 
Prevention of Food Adulteration 
Rules, 1955, were felt as not 
quite rational particularly with 
respect to total and acid-insoluble 
ash and volatile oil. Thirteen 
samples of different varieties of 
mustard seeds obtained from the 
growing states and five authentic 
market samples have been analysed 
for the above three constituents 
following the A.O.A.C. methods. 
The maximum, minimum and aver- 
age values are reported as follows: 
total ash— 4.60, 3.47 and 3.86; acid- 
insoluble ash— 0.78, 0.06 and 0.39; 
and volatile oil— 0.62, 0.25 and 
0.40 per cent respectively. The 
results clearly show that the present 
upper limit of 1.5 per cent for 
acid-insoluble ash is very much 


higher than the maximum figure 
of 0.78 per cent obtained in this 
study and needs to be brought 
down as otherwise it may facilitate 
wilful adulteration with sandy and 
siliceous matter. It is also found 
that the present standard for 
volatile oil, namely, a minimum 
of 0.6 per cent is definitely stringent 
and needs modification as out of 
the 18 samples analysed, only one 
had 0.62 per cent volatile oil 
and the rest had values lower than 
0.6. Only one sample had a 
value of 0.25 per cent, 9 samples 
having between 0.30 and 0.38 and 
7 samples between 0.44-0.48 per 
cent. A minimum volatile oil 
content of 0.3 per cent for 
Indian mustards might be more 
appropriate for the legal limit 
as also shown by earlier workers. 

K.L.R. 

TEA 

Review on aroma of black 
tea, by Sen, N. K., Indian Oil & 
Soapy., 1960, 25 (8), 288.— In this 
note, the author has briefly review- 
ed the present status of the aroma 
of tea, which is a combined 
effect of many constituents. The 
aroma of green and black teas 
sharply differ. The mossy smell 
of green tea is believed to be 
due to the presence of hexenal. 
Some of the components occurring 
in green leaves are absent in 
black tea. The essential oil of black 
tea is formed only during the 
fermentation process in the manu- 
facture. Black tea essential oil has 
been found to contain large amounts 
of hexanol besides containing traces 
of phenyl ethyl alcohol, citronellol, 
geraniol (traces), methyl salicylate, 
phenyl acetic acid, salicylic acid 


and aldehydes like isovaleraldehyde 
and butyraldehyde. A few other 
compounds present in it are still 
unidentified. The compounds like 
phenyl alcohol, citronellol, geraniol 
phenyl acetic acid which contribute 
the rosy aroma, are found in both 
green and tea essential oils. It is, 
therefore believed that the distinc- 
tion in the aroma of the two types 
of tea essential oil are due to the 
presence of substances other than 
those in common. The forma- 
tion of aromatic substances which 
provide the characteristic taste 
and flavour to black tea is due 
mainly to the action of the enzyme, 
phenolase. Amino acids are also 
presumed to play an important 
role in producing the aroma of tea. 

K.L.R. 

GENERAL 

Cation-exchange resin from 
commercial cashewnnt shell 
iiauid, by Krishnaswamy, N., 
Rk & Iml, 1960, 5^ (5), 127.— 
Cashewnnt shell liquid (CNSL), 
of which 6000-8000 tons are produc- 
ed annually in India, has been 
investigated as a possible raw 
material for production of a 
synthetic cation-exchange resin for 
use in the treatment of water 
required for boilers, air conditioning 
units, ice plants, textile industries, 
etc. At present, Carbion (a sul- 
phonated coal product) is the only 
base-exchange material produced 
indigenously. 

The CNSL resin developed at 
the Laboratory is of the phenol 
sulphonic acid type and, as pilot 
•plant work has shown, it can be 
manufactured at a cost comparable 
to that of foreign resins of similar 
capacity, the import of which is 
now restricted. 


PART III (Foreign) 

analytical analysis of the carbohydrate frac- After extraction of the tissues 

Methods- of analysis of soluble tions of the peel, pulp, and juice of. with 80 per cent ethyl alcohol, ^the 
carbohydrates and pectic subs- citrus fruits. Citrus peel was the carbohydrates were separated into 

tancesofcitrus fruits, by Sinclair, test material used in these experi- alcohol-soluble and alcohol-insolu- 

W. B. and Joffiffe, V. A., ments, but the principles and ble fractions.^ A diagram is given 

1960, 25 (1), 148. — Methods are methods are equally applicable to for the separation and analysis of the 

descidbed* for the separation and the pulp, vesicles, and juice. non-volatile organic acids and the 
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soluble mono- and disaccharides 
(glucose, fructose and sucrose) 
from the other coostituents of the 
alcohol-soluble fraction. The 
amino acids are in this fraction and 
they also can be quantitatively 
determined by column and paper 
chromatography. 

A diagram is given for the 
separation and analysis of the alco- 
hol-insoluble solids, with special 
reference to the fractionation of the 
pectic substances of citrus peel. 
The alcohol-insoluble solids con- 
tain the proteins, pectic substances 
and other high molecular-weight 
compounds. The water-soluble 
materials were extracted from the 
alcohol-insoluble solids, and from 
this extract the water-soluble pectic 
substances were subsequently deter- 
mined on aliquot samples by the 
carbazole colorimetric method, total 
uronide CO 2 and the calcium pectate 
methods. The protopectin and 
pectate or acid-soluble pectic sub- 
stances are extracted with dilute 
hydrochloric acid solution from the 
water-insoluble residue of the alco- 
hol-insoluble solids, and the analyses 
for pectic substances are made by the 
methods described for the water- 
soluble fraction. 

Experimental data presented 
show carbon dioxide and methoxyl 
contents in relation to the anhydro- 
galacturonic acid of the alcohol- 
insoluble solids of citrus fruit tissues, 
and certain analytical data are pre- 
sented on the alcohol-insoluble 
and alcohol-soluble fractions of 
Valencia and Navel orange peels. 

Vanilla extract 11. Stability of 
lead test solution, by Considine 
W. J. and Pearl B., Food TeclmoL, 
1960, 14 (4), 204.— The A.O.A.C. 
method for the estimation of the 
lead number of vanilla extracts 
involves a blank determination. This 
is burdensome when large number 
of determinations are made. To 
obviate this difficulty, the authors 
have studied the extent of stability 
of the test solution with respect to 
the lead concentration. The test 
solution has been analysed for lead 
concentration using an ethylenedia- 
minetetraacetic acid (EDTA) titra- 


tion method. The freshly prepared 
solution had a lead concentration of 
0.229 g./lOO ml. and after 10 days’ 
storage in amber glass or trans- 
parent glass bottle, the value re- 
mained the same. The results 
show that the lead test solution can 
be stored for at least one week with- 
out any significant change in its 
stability so that the need for blank 
determination every now and then 
is eliminated. 

K.L.R. 

A rapid method for deter- 
mining alpha-amylase activity, 
by Sven Hagbsrg, Cereal Chem.y 
1960, 37 (2), 218. — K simple and 
rapid method for determination of 
amylase activity of flour and pulve- 
rized grain is described. The test 
may be completed in one or two 
minutes, depending on the amount 
of alpha-amylase present. 

The principle of the method de- 
pends on heating a hour-water 
suspension of 5 g. hour in 25 ml. 
water very rapidly to determine the 
time required to gelatinize and, 
subsequently, to liquefy the hour 
suspension. For practical purposes 
the ‘liquefaction time’ is usually 
sufficient for evaluating the diasta- 
tic properties. However, from the 
‘liquefaction time’ and the ‘gelati- 
nization time’, both of which may be 
determined in the same test, the 
‘diastatic number’ may be comput- 
ed. The ‘diastatic numbers’ for 
different hours are related linearly 
to the alpha- amylase activity over a 
broad range. 

BIOCHEMISTRY AND 
NUTRITION 

Effects of diffused light and 
darkness on the B-vitamin con- 
tents of germinating pulses, by 
Nandi, D. L., Food Res., 1960, 25 
(1), 88. — -Thiamine, ribohavin, nico- 
tinic acid, pantothenic acid and folic 
acid contents of four varieties of 
common Indian pulses were estima- 
ted before and during germination 
up to a period of 120 hours in 
diffused light and darkness. The 
hrst three vitamins were estimated 
by huoromctric and chemical 


methods and the last two microbio- 
logically. Thiamine, ribohavin, 
nicotinic acid increased both in 
diffused light and darkness in all 
the cases with the progress of 
germination; the thiamine content, 
however, decreased after 48-hour 
germination in Vigna catiang and 
Cicer arietinum. The values of 
nicotinic acid in Phaseohis mungo, 
Lens esculenta and Vigna catiang 
were higher in darkness during the 
later period of germination. Pan- 
tothenic acid increased consider- 
ably both in diffused light and 
darkness in Phaseolus mungo only 
and its value was higher in darkness 
during 96-120 hours. Folic acid 
decreased greatly with germination, 
but with Phaseolus mungo the 
vitamin after a fall attained the 
original value. The folic acid 
contents fell off sharply in Phaseolus 
mungo and Lens esculenta towards 
the end of germination in darkness. 

Composition of some South 
Pacific foods, by Peters, F. E., 
Tomono, M. and Wills, P. A., 
Food Res., 1960, 25 (2), 211.— 
South Pacific region has complex 
nutritional problems, which differ 
widely within the area. Earlier 
attempts to determine the compo- 
sition of local foods were only ex- 
ploratory. The present paper deals 
with the analysis of 62 different 
foodstuffs belonging the broad 
category of roots, tubers and other 
starchy foods, fruits, nuts, leaves, 
saps and juices, and others such as 
pea, dried fish, a type of fungus, rice 
and bean. Results are presented 
for the proximate composition of the 
62 foods of which 38 foods have also 
been analysed for vitamins, viz., 
carotene, thiamine, niacin and as- 
corbic acid. Amino acid compo- 
sition of two staple foods of the 
region, namely, taro and yam (white 
and red varieties) is reported. 

K.L.R. 

Improvement of protein value 
for human nutrition with special 
reference to supplementation 
with lysine, by Wrenshall, C. L., 
Food TechnoL, 1960, 14 (4), 4.— 
Protein malnutrition varies from 
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frank deficiency through debilitat- 
ing insufficiency to sub-optimal 
intake. There may well be many 
persons with a sub-optimal intake 
even in well-nourished countries 
like the U.S.— especially groups 
under nutritional stress as in growth, 
pregnancy, lactation, convalescence, 
disease. 

One way of providing more pro- 
tein value to those who need it is to 
improve the protein quality of some 
of the poorer proteins they are now " 
eating. An elegant scientific way 
to do this is to improve their patterns 
of essential amino acids by adding 
the limiting amino acid. 

Lysine is the limiting amino acid 
of a number of important foods and 
in many individual diets. There 
are four special reasons why lysine 
is a critical amino acid in human 
diets. 

1. Lysine is absolutely indis- 

pensable because the body 
cannot make it at all. 

2. A significant amount of the 

lysine in foods is nutrition- 
ally unavailable: 

3, Lysine is lost in food pro- 

cessing and refining. 

4, Lysine is readily destroyed or 

inactivated by cooking. 

Arguments objecting to lysine 
supplementation have been discuss- 
ed, including mutual supplementa- 
tion, reasoning from average values, 
minimum daily requirements and 
amino acid imbalance. 

Lysine supplementation of appro- 
priate foods is proposed' as a step 
toward optimal nutrition. 

The influence of soya flour 
in bread doughs IV. Alpha- 
amylase of soya, by Learmonth, E. 
M. and Wood, J. C., Cereal Chem., 
1960, 37 (2), 158. — The existence in 
raw soya of a starch-liquefying 
enzyme as demonstrated by the 
amylograph is confirmed. The 
enzyme is chiefly, if not wholly, a 
true alpha-amylase. The activity 
of soya is only of the order of one- 
hundredth of that of an ordinary 
wheat malt and it diminishes 
rapidly with rising temperature and 
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with falling pH, in contrast with 
that of wheat malt. These results 
contradict the findings of some other 
workers and lead to the conclusion 
that the alpha-amyhse activity of 
raw soya is not significant in com- 
mercial bread-making. 

The availability of lysine in 
wheat, flour, bread and gluten, 

by Calhoun, W. K., et aL, J* Nuir.y 
1960, 70 (3), 337.— The availability 
" of lysine in wheat, flour, bread and 
gluten was determined by rat 
growth studies. Two basal diets, 
one containing 20 per cent of wheat 
gluten and the other containing an 
amino acid mixture (omitting lysine) 
patterned after this amount of glu- 
ten were compared. Performance 
was measured by gain in weight, 
gain in empty weight and gain in 
carcass nitrogen over a three- week 
period. Response to samples was 
referred to standard curves and the 
results were compared with those 
obtained by microbiological assay. 
Values of lysine availability were 
calculated by performance verses 
percentage of added lysine, 
performance per 100 grams of food 
consumed versus percentage of 
added lysine, and performance 
versus intake of available lysine. 
Closest agreement between basal 
diets resulted when carcass nitrogen 
gain was related to total available 
, lysine consumed. By this method 
the availability of lysine in wheat, 
flour and bread was 75, 72 and 76 
per cent respectively, with the 
gluten basal diet. With the amino 
acid basal diet, 78, 80, 83 and 80 
per cent availabilities were found, 
respectively, for wheat, flour, bread 
' and gluten. 

Evaluation of vitamin Bg 
nutrition, by Babcock, M. aL, 
J, Nutr.y 1960, 70 (3), 367.— The 
response of serum glutamic-oxalace- 
tic transaminase to oral administra- 
tion of vitamin Bg provides a 
measure of the state of vitamin Bg 
nutrition. This measure is less 
sensitive than the change in 
xanthurenic acid excretion (trypto- 
phan load test) after administration 
of vitamin Bg, but it has advantages 


which may favour it in clinical 
situations. 

The vitamin Bg requirement of 
young men and women (for maxi- 
mum serum glutamic-oxalacetic 
transaminase activity) is greater 
than 0.5 mg. per person per day. 

DEHYDRATION 

Oxidation of fat in model 
systems related to dehydrated 
foods, by Bishov, S. J., Plenick, 
A. S., and Koch, R. B., Food Res., 
1960, 25 (2), 174. — Dehydrated 
fatty emulsions with an inert 
matric of carboxymethyl cellulose 
were used to evaluate the role of 
proteins, phospholipids and of iron 
compounds in lipid oxidations 
under accelerated storage conditions 
at elevated temperatures. Phospho- 
lipids in concentrations of 0.5 to 5.0 
per cent of dry weight of fat pro- 
tected against oxidation. . Protein- 
containing fat emulsions were more 
stable than those with oil only and 
in combination with phospholipids 
protection was even greater. The 
catalytic effect of hemoglobin on 
acceleration of the rate of oxidative 
reaction resulted in spontaneous 
combustion within minutes in the 
dried emulsions stored at 85° C. The 
oxidative reaction rates in dehydrat- 
ed systems containing porphyrin 
compounds were significantly more 
rapid than in fluid systems when 
measured by peroxide s and thiobar- 
bituric acid values. The pro- 
oxidant effects of ferric citrate were 
very small compared to those of 
porphyrin compounds. Phos- 
pholipids alone or in combination 
with proteins had significant anti- 
oxidant action in dehydrated emul- 
sions containing porphyrin com- 
pounds, while the phenolic anti- 
oxidants, BHT and NDGA, at 
concentrations of up to 0.03 per cent 
of dry fat weight, had only slight 
effects. The data presented in this 
investigation indicate that such 
naturally occurring food substances 
as the phospholipids which appear 
. to have anti-oxygenic properties 
• may find application in attacking 
! the problem of food deterioration 
; caused by fat rancidity. 
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FUMIGATION 

The influence of oil content on 
the susceptibility of seeds to 
fumigation with methyl bro- 
mide, by Blackith, R. E., and 
Lubatti, O. F., J. Sci. Fd. Agric., 
1960, 11 (5), 253. — Evidence for the 
greater susceptibility of seeds of 
higher oil content to methyl 
bromide is reviewed. Oils increase 
the sensitivity of seeds to the 
fumigant at higher moisture con- 
tents by making the water more 
readily available, probably by 
blocking sorptive substracts. The 
oil may also act as a reservoir for 
methyl bromide, so that oily seeds 
are subject to more severe delays 
during germination than are less 
oily seeds. The conditions of 
moisture content and dosage under 
which the oily seeds, carrot, rape, 
cabbage and radish, may be treated, 
are established, as is the range, 
of oil contents in lucerne, a seed 
not subject to selection for this 
character. 
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PROCESSING 

Pilot-plant studies on the con- 
tinuous batter process to recover 
gluten from wheat flour, by 
Anderson, R. A., Cereal Che77i., 
1960, 37 (2), 180. — Certain variables 
involved in carrying out the con- 
tinuous batter process for separating 
gluten and starch from wheat flour, 
such as water-to-flour ratio, reten- 
tion time, temperature of mixing 
water, and mixer speed, were stu- 
died to determine their effect on 
gluten protein recovery and gluten 
purity. Generally, the recovery 
was increased by increasing the 
mixing-water temperature and by 


thickening the batter. Flowever, 
the purity of the gluten product 
increased as the batter became thin- 
ner. Processing also appeared to 
be effected by ash content of the 
flour. As the ash content increas- 
ed, less gluten was recovered, and 
the gluten, also contained less 
protein. 

Cost estimates for processing 
200,000 lb. of flour daily to mill- 
starch (crude starch slurry) and to 
wet gluten fractions indicate a 
plant investment cost of §316,100 
and a processing cost of 26.5 cents 
per 100 lb. of flour processed. 


OILS AND FATS 

Composition of the seed fat of 
Ceylon sweet, by Weerakoon, 
A. H., J. ScL Fd. Agric., 1960, 11 
(5), 273. — A study has been made of 
the composition of the fatty oil 
which forms about 33 per cent of 
the dried whole seed. The princi- 
pal component fatty acids are 
palmitic (21.8 per cent wt,), oleic 
(27.4 per cent) and linoleic (34.2 
per cent). Myristic and stearic 
acids each form about 6-7 per cent 
and linolenic about 2 per cent of the 
total fatty acids. Laurie and ara- 
chidic acids occur in traces. The 
fat consists chiefly of monosaturat- 
ed-diunsaturated (54 per cent) 
and disaturated-monounsaturated 
(22 per cent) glycerides. Triunsa- 
turated glycerides form about 18 
per cent of the fat and fully saturated 
glycerides about 6 per cent. The 
fat conforms to 'even distribution’ 
excejpt for the presence of the small 
percentage of fully saturated gly- 
cerides. 
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STTJDIES ON THE NUTRITIVE VALUE OF A -BLEiN DjO^J WJae WHEAT FLOUR, 
TAPIOCA FLOUR AND LOW-FAT GROUNDNUT" FLOUR (Paushtik Atta) 


By V. Subrahmanyan, Kantha Joseph, M. Narayana Rao, R. Rajagopalan, 
D. S. Bpiatia, a. N. Sankaran and M. Swaminathan 

{Central Food Technological Research Institute^ Mysore) 

The overall nutritive value of a blend of whole wheat flour (75 parts), low fat groundnut 
flour (8 parts) and tapioca flour (17 parts), known as paushtik atta, has been studied using 
albino rats. Complete replacement of whole wheat flour by paushtik atta in Indian diet 
causes a significant improvement in the overall nutritive value of the diet. Fortification 
of paushtik atta with calcium and riboflavin causes a further improvement in its overall 
nutritive value. The protein efficiency ratio of the proteins of paushtik atta (1.20 and 0.98) 
in periods of 4 and 8 weeks respectively is significantly higher than that of the proteins of 
whole wheat flour (0.94 and 0.82). 


India has to import annually 3-4 million tons 
of wheat to make up the deficit of cereals^. The 
situation necessitates a search for alternate 
sources of foodstuffs for overcoming the cereal 
shortage. Subrahmanyan and co-workers^‘® have 
shown that a blend of tapioca and groundnut 
flours could be used as a partial substitute for 
cereal flours. Consumer trials conducted in Uttar 
Pradesh and Himachal Pradesh have indicated 
that a blend of whole wheat flour (75 parts), 
tapioca flour (17 parts) and groundnut flour 
(8 parts), known 2 ,% paushtik atta, is as acceptable 
as whole wheat flour to a majority of consumers. 
The present paper deals with studies on the 
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nutritive value of paushtik atta. In view of the 
deficiency of calcium and riboflavin^ in Indian 
diets, the effect of fortification of paushtik atta 
with calcium and riboflavin on its nutritive 
value was also studied. 

Experimental 

Whole wheat flour (100 per cent extraction) 
used in the present investigations was prepared 
by powdering Indian hard wheat free from im- 
purities in a flour mill to pass through a 50 mesh 
sieve. 

Paushtik atta {blended flour) was prepared by 
blending 75 parts of whole wheat flour, 17 
parts of tapioca flour and 8 parts of specially 
prepared low fat groundnut flour. Tapioca and 
low fat groundnut flours used in the preparation 
of paushtik atta were prepared according to the 
method of Subrahmanyan et aid 

Fortifled paushtik atta was prepared by forti- 
fying the blended flour with riboflavin (0.1 mg per 
lOOg.) and calcium carbonate (156 mg. per lOOg.) 

Samples of whole wheat flour and paushtik 
atta were analysed for'their proximate principles, 
calcium and phosphorus according to the methods 
of A.O.A.C.® Iron and thiamine were estimated 
by the methods of Farrar® and Swaminathan^® 
respectively. Riboflavin was determined by the 
method of the American Association of Vitamin 
Chemists^. Phytate phosphorus was determined 
by -the method of McCance and Widdowson^^ 
The results are given in Table I. 

The essential amino acid composition of the 
samples of whole wheat flour and paushtik atta 
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Table I. Chemical compositioii of whole wheat 
flour arid paushtik aita ^ (Values per 100 g.) 


Moisture (g) 

Protein (N X 6.25) (g) 

Fat (Ether extractives) (g) 
Carbohydrate (By diff.) (g) 
Ash (g) 

Crude fibre (g) 

Calcium (g) 

Phosphorus (g) 

Phytin phosphorus (g) 

Iron (rng.) 

Thiamine (mg.) 

Riboflavin (mg-) 

Nicotinic acid (mg.) 


Whole wheat 
flour 

Paushtik atta* 

10.1 

9.7 

12.1 

13.4 

1.7 . 

2.0 

73.4 

71.8 

1.5 

1.8 

1.2 

1.3 

0.051 

0.054 

0.320 

0.293 

0.213 

0 181 

5.3 

5.0 

0.54 

0.50 

0.12 

0.13 

5.0 

i 

5.6 


* Blend of whole wheat flour (75 parts), low fat ground- 
nut flour (8 parts) and tapioca flour (17 parts). 

used in the present investigation was determined 
according to the following methods. Methionine 
was estimated by the method of Horn st ul. , 
tryptophan according to Spies’'^ and histidine 
by the method of Macpherson^®. The other 
essential amino acids were determined according 
to the .paper chromatographic technique of 
Krishna Murthy and Swaminathan^®. The results 
are given in Table 11. 

Table II* Essential amino acid composition of the proteins 
of whole wheat flour and paushtik atta*' 
(Calculated to 16g. of nitrogen) 


BLEND OF WHOLE WHEAT FLOUR, ETC. 

Nutritive value of poor vegetarian diets based 
on whole wheat flour , paushtik atta and fortified 
paushtik atta: The overall nutritive value of 
poor Indian diets based on whole wheat flour, 
paushtik atta and fortifled paushtik atta was 
studied by the rat growth method. The com- 
. position of the control Indian wheat diet was 
the same as that described by Subrahmanyan 
et al^. The experimental diets cont^intd paushtik 
atta and fortifled paushtik atta respectively in 
place of whole wheat flour. Forty two weanling 
albino rats weighing between 40-45 g. were 
distributed equally according to sex, litter and 
body weight and were allotted to three groups. 
The methods adopted for the preparation of the 
diets and the feeding of the animals were the 
same as those described earlier^. The diets were 
cooked with three times the weight of water and 
were fed ad lib to the rats. Records of the daily 
food intake and weekly increase in body weight 
were maintained. The feeding was continued 
for a period of 8 weeks. The average weekly 
increase in body weight and daily food intake of 
rats fed on the different diets are given in 
Table III. 

Table III. Average zoeekly increase in body weight 
of young rats^ on zoheat and paushtik atta diets 
(Duration of experiment : 8 weeks) 


Amino acid 


Arginine 

Histidine 

Lysine 

Tryptophan 

Phenylalanine 

Methionine . 

Threonine 

Leucine 

Iso-leucine 

Valine 


* Blend of whole wheat flour (75 parts) low fat ground- 
nut flour (8 parts) and tapioca flour (17 parts). 


A. Whole wheat flour 44.6 13.1 9.4 8.3’ 

B. Paushtik atta ... 45.0 14.4 9.5 9.6 (±0.15 

I (24 d.f) 

C. Fortified paushtik 

atta ... 44.9 14.4 9.3 10.1 / 


Test of significance of gain in weights : 

A'^B Sig. at 0.1% level 
A^C „ „ 0.1% level 

B^C „ „ 5% level 

f Each group contained 7 male and 7 female rats. 

Nutritive value of the proteins of whole wheat 
flour and paushtik atta: The protein efficiency 
ratio of the proteins of whole wheat flour and 
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paushtik atta (at 10 per cent protein level) was 
determined by the rat growth method of Osborne, 
Mendel and Ferry^'^. Two groups of rats (22 
in each group equally distributed with respect 
to sex, litter and body weight) were fed for a 
period of 8 weeks on synthetic diets in which 
whole w^heat flour and paushtik atta were the 
only source of proteins. Data regarding the 
protein efficiency ratio of the proteins of whole 
wheat flour and paushtik atta calculated for 
periods of 4 and 8 weeks respectively are given 
in Table IV. 


Table IV* Protein efficiency ratio of the proteins of 
whole wheat flour and paushtik atta 
(At approx. 10% level of protein intake ) 


Diet 

Average initial body 
weightf (g) 

Average 
protein 
intake (g) 

Protein efficiency ratio 

4 weeks 

8 weeks 

4 weeks 

8 weeks 

Whole 
wheat flour 

Paushtik 

atta 

43.8 

43.8 

18*3 

18.1 

43.1 

42*7 

0.94, 

1 ±0.06 
r (19 

1.20 ' 

0.82i 

±0.03 
f (19 
0.98 J 


Test of significance: A^B Sig. at 1% level Sig. at 
0.1% level 

f Each group contained 11 male and 11 female rats. 


Results and Discussion 

It will be seen from the results presented in 
Table I that paushtik atta obtained by blending 
whole wheat flour with low fat groundnut flour 
and tapioca flour contained slightly more protein 
(13.4 per cent) than whole wheat flour (12.1 per 
cent). It is evident from Table II that w^hole 
wheat flour is a good source of all the essential 
amino acids except lysine. Addition of low 
fat groundnut flour and tapioca flour to whole 
wheat flour resulted in an appreciable increase 
in the lysine content of the blend. The methio- 
nine content of the blend was however, slightly 
less than that of w^hole wheat flour. The 
results presented in Table III show that the 
diet based on paushtik atta promoted slightly 
better growth in rats than the diet based on 
whole wheat flour. This may be due to the 


higher protein content oi paushtik atta. Fortifica- 
tion of paushtik atta with calcium and riboflavin 
caused a further increase in its overall growth 
promoting value. The protein efficiency ratio 
of the proteins of paushtik atta was found to be 
significantly higher than that of whole wheat 
flour. This may be due to the higher lysine 
content of the blend as compared with whole 
wheat flour. 

The results obtained in the present study have 
clearly shown that the nutritive value of paushtik 
atta is significantly higher than that of whole 
wheat flour. Large scale production and distri- 
bution oi paushtik atta will result in extending the 
wheat supplies by 25 per cent. Studies on the 
effect of replacing wheat in the diet by paushtik 
atta on the growth and health of children are in 
progress. 

Acknowledgment 

We are thankful to Miss K. Indiramma and 
Mr N. Nataraja for help in the statistical analysis 
of results. 

REFERENCES 

1. Agricultural Production Team, Report of Indians food 

crisis and steps to meet it^ Ministry of Food and 
Agriculture and Ministry of Community Develop- 
ment and Co-operation, Govt, of India, 1954. 

2. Subrahmanyan, V., Murthy, H. B. N. and Swami- 

nathan, M., Brit, J, Nutr,, 1954, 8, 1. 

3. Murthy, H. B. N., Swaminathan, M. and Subrah- 

manyan, V., Brit. y. Nutr.y 1954, 8, 11. 

4. Sur, G., Reddy, S. K., Doraiswamy, T. R., Sankaran, 

A. N., Bhagavan, R. K., Swaminathan, M. and 
Subrahmanyan, V., Bull. cent. Food technol. Res, 
List., 1954, 3, 85. 

5. Reddy, S. K., Doraiswamy, T. R., Sankaran, A. N., 

Swaminathan, M. and Subrahmanyan, V., 
Brit. y. Nutr., 1954, 8, 17. 

6. ' Aykroyd, W. R., Note on the restdts of diet surveys, 

Indian Research Fund. Association, Special report 
No. 16, 1948. ; • 

7. Subrahmanyan, V., Bhatia, D. S., Bains, G. S., 

Swaminathan, M. and Raghunatha Rao, Y. K., 
Bull. cent. Food technol. Res. Inst., 1954, 3, 180. 

8. Association of Official Agricultural Chemists, Official 

methods of analysis. Association of Official Agri- 
cultural Chemists, Washington, 8th Edn., 1955. 

9. Farrar, C. E., y. biol. Chern., 1935, 110, 685. 

10. Swaminathan, M., Indian y. med. Res., 1942, 30, 263. 

11. Association of Vitamin Chemists, Methods of 

Vitamin Assay, Interscience Publishers, Inc., 
New York, 1947, 

12. McCance, R. A. and Widdowson, E. M., Biochem. y., 

1935 29 2694. 

13. Horn, M. J., Jones, D. B. and Blums, A. E., J. biol. 

. Chern., 1946, 166, 313. 

14. Spies, J. R., Anal. Chern., 1950, 22, 1447. 

15. Macpherson, H. T., Biochem. y., 1942, 36, 59. 

16. Krishna Murthy, ^ K. and Swaminathan, M., Anal. 

Chern., 1955, 27, 1936. 

17. Osborne, T. B., Mendel, L. B. and Ferry, E. L., 

y. biol. Chern., -1919, 37„223. 


FOOD SCIENCE— SEPTEMBER, 1960 


ASCORBIC ACID CONCENTRATE FROM AMLA (Phyllanthus emblica Linn.)' 
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The Indian gooseberry [Phyllanthus emblica, 
Linn.), first reported by Damodaran and 
Srinivasan’^ as a rich and cheap source of 
vitamin C, has been the subject of many 
investigations^* for preparing a vitamin concen- 
trate. This note describes another such attempt. 

Fresh, big sized fruits from the local market 
were stored at 0 C. Fruits drawn from this 
stock were cut segmentwise, pulped in a com- 
minuting mill and pressed out through mull cloth 
in an all-w.ooden basket press avoiding contact 
with heavy metals. 

Ascorbic acid was estimated by titration against 
2:6 dichlorophenol-indophenol. 

Yield of ascorbic acid: The fruits yield 46 
per cent (v/w) of juice which contains 55 per cent 
of the vitamin present in the pulp. A recovery 
of nearly 80 per cent of the vitamin is obtained 
by extracting the residual pulp twice with water 
(1| L water/ residue got from 10 lb. fresh pulp). 

Optical rotation of the juice: The juice has 
[c4]j^ 26 = 18.3° based on 10 per cent total 
solids. This rotation decreases on treatment 
with calcium carbonate, aluminium hydroxide or 
baryta and zinc sulphate and is completely lost on 
treatment with active carbon. The constituents 
responsible for the laevorotation are yet to be 
studied. 

Keeping quality of the juice: Data on keeping 
quality of the juice using benzoic acid and sul- 
phur dioxide at 2,000 p.p.m. as preservatives 
are presented in Table I. 

Table I* Effect of storage on ascorbic acid in ainla juice 
(Temp, of storage: 5°C; Ascorbic acid in 
fresh juice: 5.3 mg/ml.) 




Storage period 
in weeks 

Loss of ascorbic acid as per cent of 
original value 

, Juice 

1 (control) 

Juice + 
benzoic acid 

i 

Juice-{- 

sulphur 

dioxide* 

1 

i 

2 

1.0 - 

13.2 

7.0 

4 

6.4 

42.4 

9.5 

6 

23.0 

64.8 

12.0 


* Ascorbic acid was estimated after adding acetone 
according to Mapson^. 


It will be seen that sulphur dioxide is a better 
preservative than benzoic acid. The untreated 
juice retains ascorbic acid better in the first 4-5 
weeks although it had fermented. Williams and 
Corran® had earlier observed that ‘lemon juice 
which contained no added preservative retained 
its antiscorbutic potency to a great extent and 
that substances which exert the strongest preser- 
vative effect against gross fermentation possess 
the greatest destructive action on vitamin C . 

Preparation of concentrate: For removing the 
non-specific matter from the juice, alcohol 
precipitation, starch, gelatin, calcium chloride, 
ammonia and neutral lead acetate treatments 
were tried either singly or in combination. Of 
the methods tried, treatment with neutral lead 
acetate followed by two alcohol extractions result- 
ed in a residue containing the highest amount of 
ascorbic acid per unit weight of the residue, and 
this procedure is described in greater detail. 

Preliminary trials indicated the amount of a 
25 per cent (with respect to lead acetate) alcoholic 
solution of neutral lead acetate required for par- 
tial precipitation of tannins. The precipitate was 
removed by filtration or centrifugation, the filtrate 
acidified to pH 4 by adding glacial acetic acid 
and was concentrated to a small volume on a 
water bath. This concentrate was subsequently 
twice extracted with alcohol, the residue 
weighed and the ascorbic acid estimated. It was 
found that a final residue containing about 250 mg 
of ascorbic acid per gram could be obtained. The 
loss of ascorbic acid up to the final stage amounted 
to about 25-30 per cent and the final residue was 
free from lead as tested by potassium iodide. 
This ratio of ascorbic acid to solids in the residue 
was got by using a partially auto-fermented juice 
(containing 4 per cent solids). However, when 
fresh juice (containing 10 per cent solids) was sub- 
jected to lead acetate treatment as before, the 
residue contained only 140 mg. per gram. This 
value could not be further increased by modifying 
the treatment. 

Paper chromatography of the juice according to 
the method of Sastry et aV indicated that whereas 
fresh juice gives 13 bands for polyphenols, the 
partially fermented juice gives only 3 bands.' 


* This is part of the subject matter of the thesis for the award of the Associateship of the C.F.T.R.I. 
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The difference between fresh juice and the par- 
tially fermented juice towards lead acetate treat- 
ment may be partly due to this difference in the 
polyphenol make up. 

The authors are thankful to Dr M. Srinivasan 
and Sri M. V. L. Rao for helpful suggestions. 

Central Food Technological J. C. Deb* 

Research Institute, Mysore N. Chandrasekhara 

* Present address: J. C. Deb, Special Officer (Horti- 
culture), Tripura, Agartala. 
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PROXIMATE AND MINERAL COMPOSITION OF SOME DEEP FAT 

FRIED VEGETABLES 


Nutritive value of a product is an important 
factor in evaluating its over-all consumer accepta- 
bility. In the course of an investigation on the 
deep fat frying of some vegetables, proximate and 
mineral composition of fried field beans {Dolichos 
lab lab)y lima beans, broad beans, peas and raw 
banana (plantain) chips was determined by 
A.O.A.C. methods. A comparative study of the 
chemical composition of dehydrated and deep 
fat fried peas prepared from the same batch of 
peas was also made. 

The vegetables were fried in hydrogenated 
groundnut oil heated to 190°C in an ordinary 
stainless steel shallow pan, using bunsen burners 
as source of heat. The frying time was 5 minutes. 
The take out temperature was 175°C in case of 
field beans, lima beans, broad beans and peas; 
and 170°C in the case of plantain slices of 3/32 
inch thickness. The ratio of fat to material was 
kept as 5 : 1 . In the case of field beans, lima beans 
and broad beans, cuticle was removed by blanch- 
ing in boiling 1 per cent sodium bicarbonate 
solution for 4 minutes. Peas were fried and 
dehydrated after blanching in boiling solution of 
0.1 per cent NaHCOg and 0.2 per cent potassium 
metabisulphite for 5 minutes. Plantain skin 
was removed after steaming for 3 minutes. 
Dehydration was done in a cross flow cabinet 
drier at 85°C for 2 hour, 80°C for 2 hour, 75°C 
for 2 hours and 65°C for 4 hours. 

The data on proximate and mineral composition 
of fried products given in Table I show that these 


Table I. Proximate and mineral composition of 
the fried products 



i 

Field 

beans 

Lima 

beans 

Broad 

beans 

Peas 

Banana 

(Plantain 

chips) 

Moisture, % 

3.60 

4.20 

4.00 

4.50 

4.00 

Ash, % (NX 6.25),... 

1.82 

2.561 

3.11 

1.98 

1.43 

Protein, % 

' 20.80 

20.74 

18.84 

21.05 

7.45 

Crude fibre, % 

1.81 

2.13 

2.21 

3.24 

0.94 

Ether extract, % (by 
diffi) 

15.00 

16.30 

28.30 

22.50 

43.70 

Carbohydrates, % ... 

56.97 

54.07 

43.54 

46.73 

42.48 

Calcium, mg. % 

54.2 

32.5 

65.0 

26.0 

27.0 

Iron, mg. % 
Phosphorus, mg. % ... 

7.5 

5.1 

3.7 

4.1 

9.1 

563.5 

1016.0 

528.8 

397.9 

54.9 


Table II. Chemical composition of dehydrated and 
deep fat fried peas 


Per cent 

Fresh 

Deh}^- 

drated 

Fried 

Moisture 

1 

66.80 j 

9.50 

4.50 

Constituents on moisture 

18.88 1 



free basis 




Protein (N X 6.25) ... 

Protein soluble in 5 % 


18.94* 

14.52t 

salt solution (fat free 
basis) 

13.31 

5.87 

0.38 

Ether extract 

0.36 

1.02 

26.21 

Crude fibre 

5.33 

4.91 

3.24 

Ash 

2.96 

2.32 

2.35 


* Protein content on moisture Sc fat free basis is 19.14% 

t r, .. .. .. .. .. » >. is 19.63% 
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PROXIMATE AND MINERAL COMPOSITION OF 
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products are rich in protein and fat and contain 
fair amount of minerals. 

Since deep fat frying may be looked upon as a 
simpler form of dehydration, it is of interest to 
compare the nutritive value of dehydrated and 
deep fat fried products. Data presented in 
Table II on this aspect in the case of peas show 
that values for total proteins and mineials are 
almost similar in both the types of products, 
while fat content is higher in fried product than 
in dehydrated peas. The solubility of proteins 
in 5 per cent salt solution seems to be very much 
affected by the frying process. It is, however, 
known that in many legumes the biological value 
of proteins increases on heating because of des- 
truction of trypsin inhibitors present in them^ 
Most of this lowering of salt solubility of proteins 
seems to talce place at the blanching stage as was 
found by the determination of salt-soluble pro- 
teins before (21.81 per cent) and after (7.69 per 
cent) blanching in 1 per cent NaHCOg solution 
for 4 minutes in another set of experiments in 
the case of field beans. As shown in Table II, 
the loss of salt soluble proteins during dehydra- 
tion of peas is about 60 per cent. This is roughly 
the same value as observed during blanching of 
field beans. Thus, it seems that major part of 
decrease in salt-solubility of proteins takes place 
during blanching both in the case of dehydrated 
and deep fat fried products. 

Frying under vacuum at a temperature of about 
'50°C using unblanched material is likely to 
improve the salt-solubility of proteins in the 
fried products. Work on this aspect is in pro- 
gress. 

Grateful acknowledgement is made to Dr V. 
Subrahmanyan, Director of the Institute for his 
keen interest in this investigation. 
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If you have boundless Radiant 
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you this, and G.G. Products supply 
these in abundance. Jams in over 
12 varieties. Chocolates, Toffees, 
Sweets & Sugar-coated goods* 



B.EJMQll 


FOOD SCIENCE— SEPTEMBER, I960 





Seminar which is a regular scientific activity of the CFTRI provides an open forum for all 
scientific workers of the Institute in so far as one of them presents a paper on a problem on which 
he is engaged or reviews an aspect of Food Science and Technology, while others participate in the 
discussion and express their views on the subject matter of the paper. The visits of distinguished 
scientists and technologists are also availed of for arranging addresses to such gatherings. 


Summaries of the Seminars 1 

S (IS) 21 

Studies on the preparation of 
some compounded soup pow- 
ders, by B, S. BhatiaandK. Gopina- 
than Nair {August 4, 1960). — 
During the Second World War, 
necessity to produce quick cooking 
dehydrated foods led to increased 
effort in the preparation of soup 
powders. Even after the War, 
civilian interest in these products 
continued, resulting in the develop- 
ment of a highly competitive indus- 
try in the Western Countries. In 
U.K., for instance, the present 
annual sales of canned soups 
amount to ^£25 million and of packet 
soups to million. According 
to manufacturers, this consump- 
tion represents about 3 platefuls 
of soup per person in a fortnight 
and being considered a meagre 
consumption, there appears Jo be 
substantial ^ scope for expanding 
this industry. In India, with the 
increasing emphasis on tourist trade 
and hotel industry and to cater to 
the needs of sophisticated market, 
dehydrated soups .are likely to be 
in great demand. . 

In continuation of the earlier 
work done in this field in the Insti- 
tute, further work' was undertaken 
on both vegetarian and non- 
vegetarian types of soup powders. 
Drying conditions for precooked 
potatoes, carrots, green peas, dried 
peas, cabbage, caulifiower, fennu- 
greek, chicken and mutton have 
been standardized using cross-flow 
and through-flow driers. Both 
driers were found to be satisfactory^ 
drying 'rate being a little faster in 
the through-flow drier. It was 
necessary to take precaution to avoid 
blowing away of light materials like 
fennugreek during drying in a 
through-flow drier. After a numb- 
er of trials on the dehydration of 
tomatoes by 'different methods 


leld during August 1960 are given in 

including split process and vacuum 
puff drying, a simple procedure of 
drying 1/4" thick sliced tomatoes 
using a cabinet drier was found to 
be satisfactory, and convenient for 
the preparation of tomato base. 
Data on drying ^fields and drying 
ratios based on calculated and 
prepared material basis were collect- 
ed for the above mentioned dried 
materials. Except in case of chic- 
ken and mutton where slightly 
higher actual drying yield was 
obtained when compared with cal- 
culated yields, in all other cases, 
the yields on prepared basis were 
slightly less than calculated yields. 
All soup bases could be reconstituted 
in boiling water in 2-3 minutes 
and when powdered to 50-60 mesh, 
reconstitution was instantaneous. 
Recipes for the preparation of 
tomato, carrot, potato, green peas, 
dried peas, chicken and mutton 
soup powders were standardized 
using individual bases. Recipes 
for mixed vegetable soup and chic- 
ken with mixed vegetables were 
also worked out. In some cases, 
fried beans (field beans, lima beans 
and broad beans) and peas were 
also used and in these no extra fat 
was added. In case of mutton also, 
addition, of fat while compounding 
the soup was not necessary. Addi- 
tion of 0.125 per cent monosodium 
glutamate into the reconstituted 
soups was found to enhance flavour 
in all soups except tomato soup. 
The lower pH in case of tomato 
may be responsible for this. 

Data on proximate and mineral 
composition of soup powders pre- 
pared in the laboratory and those 
obtained from U.K. market were 
presented. Comparison of results 
showed that: (f) fat content was 
generally less in U.K. samples, {ii) 
in spite of adding hydrolysed 
protein, wheat flour, soya flour, skim 


this section. 

milk powder, etc., the protein con- 
tent of market samples were com- 
paratively low in most cases, {iii) 
cane sugar was found to be added 
to most of the market soups and 
{iv) in both laboratory and market 
samples, sodium chloride formed 
the major component of ash. All 
soups were fairly rich in other 
minerals like calcium, phosphorus^ 
and iron. In general, for obvious 
economic reasons and to cater to 
the needs of low income groups, 
the market samples seem to be 
fairly diluted with starch, sugar, etc. 

Studies undertaken on the equili- 
brium relative humidity of the soup 
powders showed that the critical 
points for tomato and carrot soups 
were 31 and 51 per cent R.H. 
respectively; in other cases, critical 
R.H. was 60 per cent. The quality 
factors considered for the critical 
R.H. were pastiness, caking, colour 
and flavour. Thus, dfle to the 
hygroscopic nature of tomato and 
carrots, the packaging requirements, 
will be more stringent than in other 
cases. 

Preliminary observations on 
storage of soup powders indicated 
that in order to obtain a reasonable 
shelf life of about 6 months at 37° C 
and one year at room temperature, 
it is necessary to take the following 
precautions : 

{i) Moisture content should not 
be more than 5 per cent in soup 
powders. This may be attained 
by using desiccants like calcium 
oxide during preliminaiy storage of 
soup powders before packing. 

{ii) Antioxidants (^0.02 per cent 
B.H.A.-pO.Ol per cent citric acid 
on the weight of fat in the soup 
powder) should be added in case of 
green pea soup. 

{iii) Presence of yeast powder 
reduces the non- enzymatic brown- 
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ing during storage in case of carrot 
and tomato soup powders. 

(iv) Addition of ascorbic acid to 
soup powders should be avoided as 
otherwise enhanced discolouration 
during storage may occur. 

(i?) Incorporation of cooked 
starch into soup powders helps to 
retain uniform suspension of re- • 
constituted soups during storage. 

Some of the important points 
raised during the discussion were: 
microbial viability of chicken and 
mutton soups, need for meat base 
for using monosodium glutamate, 
addition of dried yeast resulting in 
masking of flavour, effect of variety 
of vegetables on the quality of soup 
powders, influence of storage on 
flavour and reconstituting quality, 
need for developing soup powders 
based on mushrooms, use of surface 
active agents and hexametaphos- 
phate to give good reconstitution 
quality, feasibility of fixing up 
standards to prevent adulteration, 


TECHNICAL SEMINARS 

high fibre in the laboratory samples 
accounting for poor reconstitution 
quality, whether slightly roasted urd 
dhal could not form a good base, 
basis for calculating the danger limit 
in determining the critical R.H., 
whether in-package desiccants need 
be used, spray-drying of tomato 
juice, whether finished product 
would not have taste of SO2, possi- 
bility of using tapioca flour in place 
of corn starch and MPF or isolated 
protein in soup powders, following 
the new technique of foam-mat 
drying for tomatoes, high fat 
content in laboratory samples, etc. 

The President in his concluding 
remarks said that there was a good 
place for soup powders in our coun- 
try. There is a case to make several 
batches of one variety of soup 
powder and send it to the industry 
for trial and opinion. All soup 
powders now available on the 
market contain meat broth or 
hvdrolysate which makes up for the 


nice flavour. Purely vegetable soup 
powders having all the original 
flavour can also be made to suit the 
Indian taste. Although Indians 
may like more fat in the product, 
it may lead to certain difficulties in 
storage and reconstitution. He 
said that priority should be given 
for asparagus and mushroom type 
of soup powders. Even onion 
soups would be quite popular. 
We should create some exotic 
compositions that may attract con- 
sumers in our country and even 
foreigners. Substances which 
accentuate the flavour and taste 
like garlic, asafoetida, etc., might 
also be added in small quantities in 
the composition. Packaging and 
storage studies should be thorough- 
ly intensified to get a good flavoured 
product. He concluded by saying 
that collaboration of different groups 
of research workers in the Institute 
was very necessary in this regard. 


. • . i 



As manufacturers of cans in which 
edibles are packed, we have to take our 
job seriously. That is why we installed 
complete modern equipment in our' 
factory and can say with confidence that 
your food packed in our cans remains 
fresh, maintains its colour and is hyg/e- 
mco//y preseryed. 

We can supply large quantities at com- 
petitive rates and give early deliveries. 


POYSHA INDUSTRIAL COMPANY 

PRIVATE LIMITED 
Mesent Road^ Sewri, Bombay 15 
Phone: 72863 • Grams: 'SANCANS* 

Manufacturers of Open Top Sanitary Cans • Closures 
• Crown Corks • Lithographed and Plain Tin Cans 
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TN pursuance of the policy of rendering technical aid to food industries in the country, the 
_ CFTRI supplies information on technical and other problems, carries out analytical work and 
undertakes short- and long-term investigations on behalf of the industry, besides bringing out 
publications containing important technical advances in different aspects of Food Science and 
Technology. The Institute deals with a number of enquiries from various food industries and 
others interested in Indian processed food products. A few of the enquiries answered are 
reproduced in this section. 


Extraction of castor oil rature of 90-110° C. For deodour- 

isation, steam deodourisation under 
E {IS) 69 vacuum is a useful method. Higher 

We have the honour to inform temperature should be avoided as 
yon that we desire to manufacture castor oil polymerises. 
tasteless and odourless castor oil in It is the cold pressed, first- 
our factory using hand oil presses, pressure castor oil which is desirable 
We shall appreciate if you can favour for medicinal purposes and not the 
us with the procedure to he followed, one extracted by the application of 
Let us also know zuhether cold pressed heat. 
oil is better than the oil extracted by 

applying heat, (Kakinada). Hormone treatment 


Castor oil is obtained from the onions 

seeds of the castor plant. The ^ rjg\ jq 

kernels which contain over 60 per . i j n x 

cent oil are surrounded by a mottled ^ wotdd like to know the details of 
husk which is generally removed method that you have developed 
before extraction of oil. Usually, extending the storage life of 

the kernels are pressed in the first onions using hormones. Please give 
place at ordinary temperatures when address of the firm supplying 
about 30 per cent of a pale oil of hormone, (Paldhe, E. Khan- 

great purity is obtained. This oil desh). 


Dehydration of dhal 
E {IS) 71 

We are manufacturing several kinds 
of dhals such as tur dhal^ gram dhal, 
etc,, by the wet method. About 200 
bags of the pulse treated by the wet 
method are put on open ground for 
drying and it takes 2-3 days for 
completion. We shall therefore be 
obliged if you can suggest some quicker 
mode of drying. (Nagpur). 

As regards your desire to go in 
for a dehydrator for drying of 
pulses after dehusking by wet 
treatment, we have to state that 
since the size of the dehydrator 
in view is sufficiently big for about 
200 bags at a time, it is necessary 
that facilities for heating either by 
steam or^ electricity should be 
adequate. In the former case, 
installation of a boiler will be 


known as first-pressure castor oil 
is used in medicine. Since it con- 
tains very little free fatty acids it 
can also be employed as lubricating 
oil. The cake is then removed and 
again pressed when about 10 per 
cent of dark coloured oil (seconds) is 
obtained. The residue containing 
8 per cent of oil can be extracted 
with solvents and the meal can then 
be used as manure. . The castor 
beans contain a very poisonous 
alkaloid (resin) which is found in 


We are glad to note your interest 
in improving the storage life of 
onions. From our experience, we 
have found that if the onion plants 
are treated 15-18 days before har- 
vest with an aqueous solution of 
maleic hydrazide containing 600 
parts per million of the active 
component, it would improve the 
keeping quality of the onions. 
Bolting shouldnot appear in the 
plants at the time of this hormone 
treatment. The onion bulbs can 


necessary (costing Rs 5,000 appro- 
ximately) and in the latter case, 
power at cheap rates should be 
possible. Besides, an exhaust fan 
to blow the air in contact with the 
drying surface will also be required. 
It is obvious, therefore, that the 
problem can either be discussed 
with some local design-engineers 
and fabricators or a representative 
deputed to visit this place to have 
a look at the various types of driers 
installed here and discuss other 


the hot pressed and extracted oils 
and also in the cake and therefore, 
it is never used for food purposes. 
The expressed oil requires practi- 
cally no further treatment beyond 
heating to coagulate the albumens 
and destroy the activity of the 
enzyme. 

For bleaching of the castor oil, 
fuller’s earth or activated charcoal 
to the extent of 0.2 per cent appro- 
ximately is used. The treatment 
is done under vacuum at a tempe- 


be harvested, cured in the normal 
way and then stored. The storage 
life at room temperature will be 
increased thrice or even four times 
the normal storage life of the plants 
without treatment. Tills chemical 
is sold in the form of MH40 etc., 
which means that the product con- 
tains 40 per cent of the active ingre- 
dient. The chemical can be ob- 
tained from Messrs. Bombay Che- 
micals Ltd., 129 Mahatma Gandhi 
Road, Bombay 1. 


aspects of the problem. It may be 
made clear that tills Institute does 
not undertake to supply the equip- 
ment. 

Tannins in foodstuffs 
E {IS) 72 

Will you please enlighten me on 
the action of tannins in the human 
system. Kindly throzv some light on 
the portion of the foodstuffs where 
tannins are concentrated, tannin 
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content of common foodstuffs and the 
changes in the tannin content during 
ripening. Hozv can zue remove the 
tannins zoithout affecting the other 
nutrients adversely and to zohat 
extent are tannins usually metabo- 
lised to the humaii system} (Poona 
district). 

The exact nature of action of 
tannins in the human system is not 
clearly known. It is, however, 
believed that tannins have protein 
precipitant action and hence cause 
soothening effect in cases of diarr- 
hoea. 

Tannins are generally found in 
trees and shrubs. They are diffus- 
ed through the cell sap but they 
also have a tendency for accumula- 
tion in bark, woodstalks, woody 
tissues and outer parts of fruits. 
During the course of ripening, the 
astringency disappears and the tan- 
nins are either precipitated or 
covered up in special cells called 
tannin sacs. 

The tannin content of some of 
the common foodstuffs are given 
below : 


Roasted coffee 
Tea (black) 
Cocoa (beans) 
Cocoa (shells) 
Apple juice 
Strawberry 
Guava seeds 
Apples 
Banana 

Sapota 

Pomegranate 

bark 

Myrobalan 

Indian 

gooseberry 
Guava (ripe) 
Cashew apple 


3,5-6.0% 

7.75-21% 

2-5% • 

10% 

0 . 1 % 

0 . 2 - 1 . 0 % 

l.'38% 

, 0.1-0.3% 

. 0.35-1.5% (dry 
basis) 

. 0.51% (fresh) 

. 13.1% (dry basis) 
. 30.0% (-do-) 

.. 8.0% (-do-) 

,. 0.3% 

.. 0.16% 
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also leached out into the salt 
solution. 

We have not done much work 
on assessing the extent of tannins 
usually metabolised in the human 
system. Small amounts of tannin 
normally ingested by human beings 
are not in any way injurious to 
health. 

Fermentation in the intestines 
E {IS) 73 

May I knozjo of any substance harm- 
less to the system zvhich, ‘when mixed 
zjoith one's daily diet, would stop 
fermentation in the lower bowels and 
prevent flatidence} (Secunderabad) . 

We have to inform you that the 
question of fermentation in the 
bowels leading to flatulence is not a 
simple one. The intestinal flora 
have a large part to play and the 
type of diet determines the kind of 
flora. Simple flatulence is easily 
relieved by taking a few tablets of 
activated charcoal or carminatives 
like garlic juice, asafoetida, etc. If 
it is a persistent condition, a 
thorough examination has to be 
made and the cause determined. 
The cause may be a hypotonic colon 
or intestinal parasites or sometimes 
growth. Even constipation may 
cause flatulence. 


acetic bacteria and their spores. 
When exposed to air, vinegar be- 
comes coated with a film. When 
vinegar is sent out in barrels and air 
is allowed to gain access to it, this 
growth of bacteria grows upon the 
surface and makes the liquid turbid. 
The same happens in the case of 
bottle vinegar when closure is de- 
fective and allows air to enter the 
bottle. 

All the species of the acetic 
bacteria perish at a relatively low 
temperature, i.e., it is sufficient to 
heat the vinegar to 150° F. to ensure 
that it. keeps even when exposed to 
air. The pasteurization has also 
the effect of acid aroma. It is 
probable that this is due to its pro- 
moting the combination of the 
residual alcohol in vinegar with 
acetic acid and thus accelerating 
the formation of esters to which 
mature vinegar owes its flavour. . 

In case, however, you may like 
to preserve the vinegar without 
pasteurisation or sterilisation after 
necessary brewing, filtration and 
clarification, you may fortify the 
vinegar with acetic acid — glacial, to 
total 5 per cent acidity expressed 
as acetic acid. The acetic acid 
itself is highly toxic to all the micro- 
bes. 


The tannin content wffiich is 
fairly high in certain plant materials 
at the immature stage goes on 
decreasing as the fruit or the vege- 
table ripens on the tree itself. 

As regards the removal of tannins, 
we have to state that they can be 
leached out with the help of a 
weak salt solution. This, however, 
affects other nutrients which are 


Containers for fruit products 

E {IS) 74 

I would like to know whether 
polythene containers could be used 
for filling j aim, squashes, vinegar, etc. 
Please inform me whether vinegar 
can be protected from harmf ul micro- 
bes using chemicals instead of pas- 
teurization. (S. Kanara). 

Acid-proof polythene containers 
can be used instead of glass jars for 
packing jams, squashes and vinegar. 
The cost of these polythene con- 
tainers will be prohibitive. We 
have just started some work at this 
Institute on the packaging of 
different fruit products in polythene 
containers and results will be 
made available as soon as investi- 
gations are completed. 

After the filtration (or clarifica- 
tion), the vinegar will still contain 


Synerysis in jams and jellies 

E {IS) 75 

We are facing some difficidty in 
the manufacture of jams and jellies 
in that synerysis is observed in the 
residting products. We shall deeply 
appreciate to receive your comments 
on this and. the precautions to be 
taken to prevent the defect. We are 
sending the samples by post-parcel for 
your examination. (Bombay), 

We have received the post parcel 
containing one sample each of 
strawberry jam and raspberry jam 
packed in glass containers. We find 
that in the case of strawberry jam, 
the Brix is only 66°. This bottle 
was received with a bulged lid and 
there are appreciable signs of active 
fermentation in the jam. We 
suggest that you should keep the 
Brix of jam, jelly and marmalade at 


FOOD SCIENCE— SEPTEMBER, 1960 





INFORMATION AND ADVICE 


313 


70-72°. Instead of cooking the 
jam and jelly to 222-223°F, you 
can use pocket saccharometers and 
cook the jam or jelly upto 70° 
Brix. The Brix of strawberry jam 
has been found to be 72° and the 
consistency of the jam is quite all 
right. There is not much synerysis 
in the jam. In order to prevent 
the synerysis in jam, jelly and mar- 
malade, we suggest to you to 
observe the following precautions: 

(1) As the initial acidity of the 
pulp that you are using for the 
manufacture of jam and jelly varies 
from 0.5 to 1.2 per cent this acidity 
is quite sufficient to bring about 
50 per cent inversion in the sucrose 
if the cooking period is about 25-30 
minutes. Therefore, citric acid, if 
required, must be added near the 
end point. This also minimises 
the hydrolysis of pectin and pre- 
jellying of the batch. 

(2) When the acidity of the pulp 
is more than 1.0 per cent, please do 
not add citric acid from outside. 
In this case, the cooking of the jam 


should be as fast as .possible. A 
certain inversion brought about by 
the cooking process is essential 
because it increases the solubility 
of the sugar present and thus avoids 
crystallisation. Too strong an in- 
version, however,, decreases the 
solubility again. There are there- 
fore limits for invert sugar within 
which jam, jelly or marmalade 
should be kept. 50 per cent of the 
total sugars in jam, jelly or marma- 
lade as invert sugar is the optimum 
limit. Jam or jelly containing 70 
per cent total sugars can have 35 
per cent invert sugars as the maxi- 
mum limit. The boiling period can 
thus be limited to half an hour to get 
good results. Prolonged boiling 
should be avoided as it also results 
in loss of flavour, colour and hydro- 
lysis of the pectin. 

(3) We feel that the addition of 
glucose syrup for jam and jelly is 
not necessary and you can do away 
with the glucose syrup that you are 
using in the recipe. 

(4) In order to prevent the jam 


or jelly from absorbing moisture 
from the atmosphere because of 
their hygroscopic nature, seal the 
jam or jelly with a thick layer of 
molten hard paraffin wax and then 
tighten the bottle with the ena- 
melled metallic cap with rubber 
ring. 

(5) Please avoid air bubbles in 
the jam during filling. 

(6) We hope that you are using 
a slow set pectin for jams and jellies 
as this allows filling large batches 
without any pre-setting on cooling 
before it is filled. 

(7) The optimum pH range for 
jelly formation at 70-75 degrees 
Brix is 3.4-3. 5. To utilise the 
pectin to the utmost and to ensure 
the consistent quality of the final 
product, pH should be closely 
checked. 

(8) If the jam, jelly or marmalade 
is to be transported to longer 
distances and subject to rough 
handling in transit, it must be 
stiffer than when it has to be stored 
and sold locally. 
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NEWS BRIEFS 

Insecticidal paints: A ne-w 
range of insecticidal paints is being 
marketed in Britain under the name 
I-Gene. The insecticides are re- 
tained in the coating indefinitely, 
being released on to the surface as a 
crystalline bloom. This can be 
temporarily renioved or disturbed 
by severe cleaning, but I'cnews itself 
on the paint surface within a few 
hours. On making contact with 
the bloom, insects are quickly 
paralyzed and killed. 

The new paints are designed to 
kill most types of insects, such as 
house flies, ants, earwigs, silverfish, 
clothes moths, beetles, cockroaches 
and weevils. The clear lacquer in 
the range may be used on plain 
wood work to give protection 
against wood- worm, or termites. 
Surfaces painted with these coatings 
are effective for a minimum of two 
years, even in severe conditions. 
The paints are non-poisonous to 
human beings and have no harmful 
effect on animals [Food Technol. 
Atistr,, April 1960, p. 191). 

New compound for deep fry- 
ing: Frytol, a new frying com- 
pound which has recently been 
developed by Edible Oil Industries 
Proprietary Limited, after a long 
period of research is causing con- 
siderable interest in catering fields. 
The makers claim that Frytol has 
many advantages in deep frying 
relating to the economy of its use 
and the clean taste of the food it 
fries. 

The product is a pure white 
shortening designed exclusively for 
all deep frying work. One most 
important characteristic of the 
product is its excellent heat stability 
which E.O.L claims reduces fat 
breakdown and absorption and 
gives Frytol an extended keeping 
life. 

The product’s blandness is 
another interesting point. Its 
flavour and odour is insignificant 
and therefore can have no detri- 
mental influence in the cooking 
and finished flavour of fried foods. 


Another factor relating to the 
flavour of fried food is the low 
melting point of Frytol. This 
technical aspect has a very practical 
value, in that it allows the excess 
shortening to drain off the cooked 
food properly. 

In launching this product, E.O.I. 
has widened the scope of its 
technical service organization to 
enable expert technical service for 
those engaged in deep frying. The 
service is freely available to anyone ' 
desiring advice or practical assist- 
ance in matters i:anging from trouble 
shooting to the application of frying 
rriediums and the installation of 
full scale frying equipment (Food 
TechnoL Austr., April 1960, p. 
197). 

Foam-mat drying: A new 
process known asffoam-mat’ drying, 
has been developed by technologists . 
of the Agricultural Research Service 
of the U.S. Department of Agricul- 
ture and is claimed to convert 
certain foods into high-quality 
food powders that can easily be 
reconstituted even in cold water. 

It involves whipping liquid food 
concentrates into a foam with the 
assistance of certain additives, 
spreading the foam on a belt or tray, 
and compressing and crushing it into 
powder. So far, powders of good 
colour and flavour have been made 
from the juices of tomatoes and 
fruit; from whole and non-fat milk; 
and from other liquid foods. 

It is claimed that the fine struc- 
ture of the foam remains stable even 
w^hen the dried form is compressed 
into pellets, so that the powders 
can be readily reconstituted even 
with iced water. The foam- dried 
powders have the advantage „of 
holding less moisture at a given 
relative humidity than spray dried 
foods, and are, therefore, said to be 
less liable to cake. According to 
the research workers, the amount 
of additive needed is about 1 per 
cent of the dry solids in the con- 
centrate being whipped. Close 
control of foam density is obtained 
by careful adjustment of the quan- 


tity of additive and the amount of 
whipping. Commercial applica- 
tions are being developed (Food 
Mamif., April I960, p. 153). 

New multi-purpose plastics 
contamers: New disposable plastics 
containers, designed for packaging 
a wide range of food products, are 
now being manufactured by the 
Plastics Group of The Metal Box 
Co. Ltd. 

These multi-purpose containers, 
called Tolypots’ are moulded in 
Styrol 683 and Styron 440 poly- 
styrene and are tough, heat resistant 
and will not splinter. They are 
available in a crystal and a variety 
of colours, can be overprinted 
and both the pot and print possess 
a high surface finish. 

The Tolypots’ are ideal for pack- 
aging preserves, cheese and sand-, 
wich spreads, mincemeats and 
similar foodstuffs. They have been 
developed with the ever expanding 
small pack market in mind, can 
be automatically filled and capped 
and greatly enhance a product’s 
sales appeal (Food Trade Rev.y 
April 1960, p. 71). 

Volatile flavour components: 
New molecular essence recovery 
process is said to produce a full 
spectrum essence of 500 to 1000 
fold in strength, in recovery of 
volatile flavour components from 
fruits as they are processed. Re- 
covery units can be installed on 
existing kettles or vacuum pans for 
recovery of essences from fruits or 
purees. Developer will also mar- 
ket concentrated juices or purees for 
which essences have been recover- 
ed both in pressing and processing 
operations. Concentrates of seve- 
ral fruit juices prepared by the 
process are available to preservers, 
extract and flavour manufacturers, 
ice cream manufacturer, bakery 
supply houses, and producers of 
canned and frozen fruit juices. 
For complete technical information 
and samples, write to Dept. A & F., 
Sunshine Packing Corp., North 
East, Pa. (J. agric. Fd, Chem.^ 
March-April, p. 82). 
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New wheat protein test is 
reliable as Kjeldahl: A simple, 
rapid method for determining pro- 
tein content of wheat and flour, that 
is said to be as reliable as the Kjel- 
dahl analysis, has been developed 
by two Agr. Marketing Service 
Scientists. 

Method is based on use of sul- 
fosalicylic acid solution and a 
colorimeter. Protein is separated 
from sample and suspended in acid 
solution, then a photoelectric mea- 
surement is made. Through use 
of equations or prepared tables, 
colorimeter reading is interpreted 
in terms of protein content. 

Process works well with any pure 
wheat sample, regardless of where 
it is grown and under what weather 
and soil conditions. It is extremely 
important, however, that sample be 
ground to uniform particle size 
[Food Engng.y March 1960, p. 113). 

Radiation preservation non- 
toxic : There is no evidence of any 
toxicity in irradiated foods for 
either man or animals. 

Army radiation preservation re- 
ports to Surgeon General support 
this belief and also state that no ill 
effects on growth, reproduction, 
and longevity could be directly 
traced to irradiated foods. 

In addition, although experimen- 
tal studies show that irradiated 
beef produced haemorrhages in rats, 
bleeding is reported caused by 
effects on vitamin K, suggesting a 
nutritional rather than toxic effect. 
Studies noted that addition of 
vitamin K to radiation-fed rats 
prevented haemorrhaging. 

Also cited are repeated experi- 
ments which prove that blindness 
in rats is no more associated with 
irradiated than non -irradiated foods 
and that each is equal in nutritive 
value. 

Other cases of inconsistent and 
misleading findings are noted in 
expei'iments on sterility in dogs and 
heart defects in mice [Food Engng., 
March 1960, p. 113).. 

Liquid shortening — it upS 
cake quality, cuts costs: Im- 
proved texture and extended shelf- 
life for cakes and yeast-raised 


NOTES AND NEWS 

sweet doughs are reported with use 
of a liquid vegetable shortening 
newly developed for the baking field. 

Key feature of pourable ingre- 
dient, Durkee's Fluid Flex, is the 
^Micromulsifier (glyceryl lacto- 
stearate)^ that rapidly disperses in 
batters to give greater yield and 
softer texture. 

Maker cites cost savings through 
faster mea-^uring, reduced creaming 
time, less waste, and elimination of 
tedious scooping from frums. 

Revolutionary product, gaged at 
0.92 sp. g,, can be pumped, 
metered, or measured directly into 
a batch, using any liquid bulk- 
handling system. And with same 
stability as a top quality vegetable 
oil, it can be delivered in drums, 
tanks or 10-qt. cans. 

Repeatedly, its use requires no 
basic formulation change, although 
it may be necessary to increase 
amounts of water or milk for opti- 
mum results, depending on nature 
of other batch ingredients [Food 
Engng.^ April 1960, p. 117). 

University of Michigan mea- 
sures effects of caffeine : If you 
don’t get a lift from your daily 
coffee break, chances are that your 
filming’ is off. 

That’s what the University of 
Michigan Medical Centre has found 
in what is believed to be the first 
experimental evidence to be collect- 
ed on the effect of caffeine on the 
isolated cortex of the brain. 

They say that the caffeine in one 
cup of coffee partially blocks the 
effects of a second cup for a period 
of about three hours. The scien- 
tists call this blockage ‘Tachyphy- 
laxi s’ . Un iversity findings indicate 
that caffeine is a tricky drug which 
while it stimulates also serves as 
temporary immunization against 
further stimulization. 

The scientists found that the 
average cup of American coffee 
contains 100 miligrams of caffeine. 
This caffeine content stimulates in 
about twenty minutes, and conti- 
nues for a period of approximately 
2i hours at which time the effect 
ends. Curiously, the researchers 
found, an additional cup of coffee 
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taken during the 2|- hour span did 
not raise the stimulation level as 
much as the first cup. As an exam- 
ple the findings showed that if you 
have your breakfast cup of coffee 
at seven a.m. you will get little 
fiift’ from a follow-up cup until 
after ten a.m. 

Scientists doing the experimen- 
tation on brain stimulants are Dr 
Edward F. Domino, associate pro- 
fessor of pharmacology and Dr 
A. K. Maiti, formerly of Calcutta 
University [Coff> & Tea Ind,^ July 
1960, p. 117.) 

NEW INDIAN STANDARDS 

Cane molasses : Cane molasses 
is an important by-product in 
the manufacture of cane sugar. 
The material is used for the pre- 
paration of Hukka tobacco and in 
the fermentation industries for 
production of ethyl alcohol, rum, 
yeast, acetone, butanol, certain 
organic acids, etc. But its largest 
use in India at present is in the 
alcohol industry. 

In the Indian Standards Speci- 
fications for Cane Molasses (IS: 
1162-1958) three grades of molasses 
with varying requirements have 
been specified after due considera- 
tion of these factors as well as of 
the existing rules laid down by the 
states of Uttar Pradesh, Bihar and 
Bombay for controlling its sale. 

Requirements and methods of * 
test prescribed in the draft are in 
respect of density, snip hated ash, 
total reducing sugars, etc. Details 
of sampling, marking and packing 
are also included. 

In view of the ease of determina- 
tion of total reducing sugars when 
compared to that of fermentable 
sugars, and because of the fact that 
about 95 per cent of the total 
sugars in molasses are fermentable, 
requirements for total reducing 
sugars, as against fermentable sugars, 
have also been prescribed [I SI. 
Btdl.y March-April 1960, p. 110). 

DRAFT INDIAN STANDARDS 

Infant foods : The infant foods 
at present in use in the country 
can be divided into three categories : 
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(a) infant milk foods, (b) processed 
cereal infant foods, and (c) special 
infant foods. An Indian Standard 
Specification for Infant Milk Foods 
has already been finalized. The 
remaining categories have now 
been covered by two draft specifica- 
tions. 

The first draft covers food intend- 
ed for feeding infants at the wean- 
ing stage, either wholly or as a 
partial substitude for infant milk 
foods or for mother’s milk; second 
draft deals with foods intended for 
general feeding of infants and for 
feeding infants in special cases 
(I Si Bull., May-June 1960, p. 
156). 

FOREIGN PATENTS 

827,172. Cocoa-butter substitutes: 
In preparing confectionery pro- 
ducts, part of the cocoa-butter 
which would normally be present, is 
replaced by a palm oil fraction hav- 
ing an iodine value not exceeding 
45, a dilation at 20°C of not less 
than 1,000 and a softening point 
between 30° and 45° C.; one of the 
objects is to find a cheaper fat to 
substitute for at least part of the 
cocoa-butter which is added to the 
ground nib in the manufacture of 
chocolate. — Patented by Unilever 
Ltd. {Food Trade Rev.^ April 1960, 

p. 88). 

828,868. Processing 7nits: The 
flavouring of the kernels of peanuts 
whilst still in their shells, is effected 
by providing a differential pressure 
between the interior and exterior 
of the shells to permit penetration 
'of the processing fluid which can 
be in various forms, such as a 
liquid solution, vapour or gas, and 
this fluid may produce a salted, 
sugared or other flavoured effect 
as desired. — Patented by Kenyon 
Son and Carven, Ltd. {Food Trade 
Rev.^ April 1960, p. 88). 

828,350. Alginate jellies.: Re- 
lates to a powdered product capa- 
ble of dissolving in cold water and 
set to a jelly, comprising a water 
soluble salt of alginic acid, one or 
more salts whose cations form a 
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water insoluble salt with alginic 
acid and which have a solubility 
product not exceeding 10~"^ at 
25° C, an alkali metal carbonate and 
an edible solid acidic substance. — 
Patented by Alginate Industries 
Ltd. {Food Trade Rev., April 1960, 

p. 88). 

826,554. Margarine: Relates to 
the treatment of milk, for use in 
making emulsions of fatty oil and 
milk which are solidified in the 
course of margarine ndanufacture, 
under conditions facilitating satis- 
factory bacteriological control over 
the finished product. The milk 
is inoculated with a culture pro- 
ducing a desirable flavour; ripened 
by maintaining the inoculated milk 
at a temperature suitable for the 
development of such flavour, and 
the ripened milk heat treated under 
conditions adequate to destroy all 
said culture bacteria in the milk, 
but not such as to damage the 
physical condition of the milk or 
alter the flavour developed by the 
culture. — Patented by • Thomas 
Hedley and Co., Ltd. {Food Trade 
Rev,, April 1960, p. 88). 

826,415. Grading coffee beans: 
Bernhard Martin Aagaard has in- 
vented an apparatus and evolved a 
related method for grading coffee 
beans, whereby water consumption 
and manpower requirements are 
held to a minimum. The beans 
are passed through a tank of water 
with a jigging movement. The 
skins are removed and the beans 
graded into a first-grade heavy 
fraction, a second-grade fraction 
of deformed beans and unpulped 
harries, and a low-quality float 
material consisting of skins and 
poor beans. Each grade is carried 
to a different zone in the tank 
{Coff. & Tea hid., July 1960, p. 56). 

2,936,528. Coffee roasting: In a 
coffee bean roasting machine and 
method which retains more aroma- 
tics and reduces roasting losses, 
Joseph Wilhelm Brandi pre-roasts 
the beans without pressure, draws 
off water vapors, continues the 
roast under pressure, and finally 


injects a cooling agent to at least 
partially cool the beans without a 
pressure drop {Coff. & Tea hid., 
July 1960, p. 56). 

2,929,716. Solid water-soluble 
coffee extracts: In the preparation 
of a solid water-soluble coffee 
extract known as ‘instant coffee’ 
which will not foam in the cup, 
William E. Barch and Ismar M. 
Reich incorporate a small amount of 
a fatty acid or fatty acid salt in 
instant coffee of the usual type. 
The preferred fatty acids are cofee 
oil or saponification-hydrolysis 
products thereof, such as oil from 
roasted or green coffee, or from 
spent coffee grounds. — Patented by 
Standard Brands, Inc. {Coff. & 
Tea hid., July 1960, p. 56). 

2,933,394. Preparation of coffee 
tablets : In the preparation of coffee 
tablets that will make a coffee 
product possessing natural aroma 
and fragrance, Frank J. Baume first 
subjects green coffee beans to a hot 
stream of gases to scorch and blister 
the beans and remove loosened chaff 
and skin therefrom. The beans are 
then sliced or broken into particles, 
and the particles dried in a hot gas 
stream. The dried material is 
ground, compressed into tablets 
and packaged. The container is 
evacuated, sealed, heated to 375° F. 
and cooled. — Patented by Inks 
Bros. {Coff. & Tea hid., July 1960, 
p.57). 

2,927,860. Concentrating a tea 
extract : In a process for concentra- 
ting a tea extract without loss of 
aromatic ingredients and with re- 
covery of non-aromatic flavour- 
producing ingredients, Edward 
Seltzer and Frederick A. Saporito 
prepare a hot water extract from 
processed and dried black, green, 
Oolong or mixed tea leaves. This 
extract is then continuously evapo- 
rated under vacuum at relatively 
low temperatures, and the resulting 
condensate concentrated under at- 
mospheric pressure in an aroma 
fractionating column. Patented by 
Thomas J. Lip ton, Inc. {Coff. & 
Tea hid., July 1960, p. 57). 
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section contains abstracts of papers on Food Science and Technology selected so as to 
serve the needs of food and allied industries in India and is divided into three parts. Part I 
comprises abstracts of papers published by the CFTRI, Mysore, reprints of which can be had from 
the Institute on request. Part II consists of abstracts of papers published in important Indian 
journals. Part III contains abstracts of important articles from foreign journals. 

PART I (Cftri) 


i Studies on equilibrium rela- 
tive humidity (E.R.H.) for onion 

I powder, by Pruthi, J. S. and Gird- 
I ■ hari Lai, Ciirr, ScL, 1960, 29 (1), 
’I 19. — The authors have determined 

the equilibrium relative humidity 
I and the critical point for onion 
;i powder during storage. Freshly 
prepared onion powder was stored 
•; in 9 lots at 25-26*^ C and exposed to 

ii relative humidities ranging from 
I 5-90 per cent. The gains or losses 
;■ in weight of different lots were 

determined after 1, 2, 4, 8 and 24 
i . hours and followed up every day 
i till the moisture equilibrium at each 
• R.H. was attained. The equilib- 
rium moisture content and the 
corresponding time in days re- 
quired to reach it are given. The 
effect of moisture level on the 
texture and general condition of the 
I powder has also been studied. The 
results show that the E.R.H. for a 
typical onion powder (about 4 per 
cent moisture) is less than 5 per cent 
at which level the powder remains 
\ in a free-flowing condition. The 
I critical point, as regards caking of 
// the powder is concerned, is found 
to be at 8.39 per cent moisture level. 
A It was found that visible changes 
. in the colour of onion powder 
i occurred only after 15 per cent 
moisture level. The present study 
j indicates the need to reduce the 
moisture in onion powder to 4 per 
cent or less so that it remains in a 
free-flowing condition and the colour 
and flavour changes are minimum. 

K.L.R. 

Bleaching earths as insecti- 
cides, by Majumder, S. K. and 
Krishnamurthy, K., J. set. indmtr. 
Res.y 1960, 19C (1), 29. — Activated 
clays and earths are used for bleach- 
: ing of oils. Eight different bleach- 

i ing earths have been screened for 
their insecticidal activity. The 


materials selected were activated 
by refluxing them with 1:1 hydro- 
chloric acid for 5 .hours. One of 
the samples used, viz., the ceramic 
grade Bhageshpura clay was treated 
with different strengths of the acid 
for varied periods to obtain differ- 
ent degrees of activation. The 
insecticidal potencies of the activat- 
ed and unactivated samples have 
been assessed using Triboliiim casta- 
neiini adults. The insects starved 
for 24 hours were exposed to the 
action of the earths on porcelain 
plates in enclosed glass rings at 
75 per cent R.H. and 26° C 
for different periods. Percentage 
mortality of the insects after differ- 
ent exposure periods is given. 
Bleaching activities of the samples 
have also been determined using 
refined groundnut oil. The results 
show that earths having good bleach- 
ing properties possess high insec- 
licidal potency. Acid activation 
of the materials is found to enhance 
the insecticidal activity consider- 
ably. The insecticidal potency and 
bleaching action of a clay sample is 
therefore directly related, although 
a quantitative relationship has not 
been deduced in the present study. 

K.L.R. 

Effect of ammonia exposure 
to potatoes during refrigerated 
storage, by Subrahmanyam, H., 
D’Souza, S. and Srivastava, H. C., 
J. sci. indiistr. Res., 1960, 19C (1), 
31. — ’Liquid ammonia is commonly 
used as refrigerant in cold storages. 
If there be any mechanical defects, 
leakage of ammonia occurs, which 
may injure the commodity stored. 
In this note, the authors report the 
nature and extent of damage caused 
to potatoes when exposed to ammo- 
nia vapour during storage. Potatoes 
were kept on false bottom in desic- 
cators for the control as well as 
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ammonia exposure tests. Cotton 
wool soaked in liquor ammonia was 
placed at the bottom of desiccators 
for the latter test. The desicca- 
tors \vere immediatelv sealed and 
kept at R.T. (68°-74° F and 47- 
65 per cent R.H.) and at low tem- 
perature (35-38° F and 90-92 per 
cent R.FL). The potato tubers were 
examined for physical injury and 
analysed for vitamin C, nitrogen, 
reducing, non-reducing and total 
sugar contents before and after 
treatments, i.e., after 4 days at R.T. 
and after 8 days in cold storage. 
The results show that vitamin C 
retention is better in the control as 
compared to potatoes exposed to 
ammonia. No significant difference 
is observed in the total nitrogen 
content while the sugars are broken 
down in the ammonia-treated 
tubers at both the storage tempera- 
tures. All the tubers exposed to 
ammonia were injured while no 
wastage was found in controls. The 
characteristics of the injury caused 
by ammonia are given. The re- 
sults of this study conclusively 
establish the hazardous effects caus- 
ed by accidental ammonia leakage 
in cold stores. 

K.L.R. 

Supplementary value of the 
proteins of sunflower {Heliari- 
thus annus) and sesame seeds 
to groundnut and Bengal gram 

{Cicer arientinum) proteins, by 
Tasker, P. K., et al., Ann. Biochem. 
exptl. Med., 1960, 20 (2), 37.— The 
protein efficiency ratios of the 
proteins of edilDle flours from 
groundnut, sesame and sunflower 
seed and of Bengal gram and their 
blends have been determined at 
10 per cent level. The proteins of 
sunflower seed possessed a higher 
PER than those of groundnut, 
Bengal gram and sesame. Both se- 
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same and sunflower seed proteins 
supplemented to a significant extent 
those of groundnut, Bengal gram 
and their blends. 

The metabolism of nitrogen, 
calcium and phosphorus in 
children on a jowar {Sorghum 
vulgar e) diet, by Kurien, P. P., 
et al.^ Ami. Biochern. exptl. Med. 
1960, 20 (2), 47. — The metabolism 
of nitrogen, calcium and phospho- 
rus was studied in seven boys aged 
10-11 years on a poor jowar diet. 
The composition of the diet was 
similar to that consumed by the 
poorer classes of people of South 
India. All the experimental sub- 
jects maintained a positive nitrogen 
balance, the average daily intake 


ANALYTICAL 

Investigation of amino-acids 
in the berries of Withania 
somnifera Dunal., by Atal, C, K. 
and Schwarting, A. E., Curr. Sci., 
1960, 29 (1), 22. — The presence of 
a high proportion of free amino 
acids in the fruits of • Wiihania 
somnifera .Dunal was suspected as 
a result of a strongly positive colour 
with ninhydrin. The present re- 
port is an attempt to identify the 
amino acids. Dried berries of 
W. somnifera wtrt macerated with 
80 per cent ethanol for one hour 
and an aliquot of the resulting 
clear extract was subjected to paper 
chromatographic analysis using 
three different solvent systems. 
The Rf value found and the nature 
of the colour obtained with ninhy- 
drin have been given for each sol- 
vent system and the identity of the 
amino-acids inferred. The pre- 
sence of valine, tyrosine, proline, 
alanine and glycine has been con- 
firmed using known amino-acids 
for comparison. Fresh berry ex- 
tract also gave similar spots indicat- 
ing that these amino-acids are 
present as such in the plant itself 
and are not formed by enzymatic 
hydrolysis during drying. The pre- 
sence of the proteolytic enzyme, 
chymase, in the berries may be 
responsible for the occurrence of 

FOOD SCIENCE— SEPTEMBER, 1' 


and retention being 6.91 g. and 
0.88 g. respectively. The excre- 
tion of nitrogen in faeces was very 
high (3.08 g.), the apparent diges- 
tibility of the proteins was only 
55.4 per cent. The average daily’ 
intake and retention of calcium 
were 0.441 and 0.075 g. respectively. 
All the subjects maintained positive 
calcium balance. The average daily 
intake and retention of phosphorus 
were 1.09 and 0.31 g. respectively. 
All the subjects, maintained positive 
phosphorus balance. 

Studies on the nutritive value 
of sesame seeds. Part I. The 
amino-acid composition of the 
proteins and the chemical com- 
position of ’white and black 

PART II (Indian) 

large amounts of the free amino- 
acids. 

K.L.R. 

Paper chromatographic sepa- 
ration of silver, lead and mer- 
curous mercury metals, by 
Mohan Rao, V. K., J. sci. industr. 
Res., 1960, 19 B (5), 171.— The 
qualitative separation and identi- 
fication of lead, silver and mercurous 
mercury cation mixtures has been 
reported using simple inorganic 
solvents, namely 0.2N sulphuric 
acid and ammonium nitrate-ammo- 
nia mixture. A simple chromato- 
graphic method has been described 
for the estimation of lead and silver 
in a mixture. 

BIOCHEMISTRY AND 
NUTRITION 

Some observations on hypo- 
glycemic activity of Momordica 
charantia, by Sharma, V. N., 
Sogani, R. K. and Arora, R. B., 
Indian J. med. Res., 1960, 48 (4), 
471. — Fruits, leaves and roots of 
the plant Momordica charantia, 
commonly known as bitter gourd, 
are used in Ayurveda for a number 
of diseases including Diabetes melli- 
tus. In the present investigation, 
the hypoglycemic action of the 
fruit has been studied. Bitter 
gourd juice ranging from 2-12 c.c. 


varieties of sesame seed and 
meal, by Krishnamurthy, K., 
et al., Ann. ^-Biochern. exptl. Med., 
1960, 20 (3), 73.— The chemical 
compositions of white and black 
varieties of sesame seeds {Sesamum 
indicuni) (whole and dehusked) and 
their meals were determined. De- 
husking resulted in considerable 
loss of mineral matter, calcium and 
oxalic acid present in the whole 
seeds. Sesame proteins were found 
to be rich in methionine and tryp- 
tophan, and no appreciable 
difference was observed in the 
amino-acid composition of the 
white and black varieties of sesame 
seeds. 


per kg. was orally given to normal 
and alloxan induced diabetic 
animals after 12 hours of fasting. 
Blood sugar was estimated initially 
and at intervals of one hour for a 
period of 5 hours. 2 c.c. and 4 c.c./ 
kg. doses of the juice do not have 
any significant effect on blood 
sugar level. 6 c.c. /kg. was found 
to be the optimal dose and with 
this, the maximum fall in blood 
sugar level is observed after 2 hours 
onwards. The blood sugar con- 
tinues to fall up to 4 hours in 
diabetic rats and thereafter rises. 
Glucose tolerance test has also been 
carried out and the results dis- 
cussed. Single and double daily 
doses of 6 c.c./kg. of juice was also 
tried resulting in a slow and steady 
fall of blood sugar level both in 
normal and diabetic animals. It 
was, however, found that with both 
the dosages, 80 per cent of normal 
and 90 per cent of diabetic animals 
died' at different intervals of 5-23 
days. Administration of bitter 
gourd juice two hours prior to giv- 
ing alloxan did not prevent the 
diabetogenic action of alloxan. 
Although the juice has some hypo- 
glycemic activity, it produces certain 
serious toxic effects and side re- 
actions like uterine haemorrhage in 
pregnant rabbits, death of majority 
of the animals in 23 days and slugg- 
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ishness within one hour. The 
authors have expressed the hope 
that separation of the non-toxic 
hypoglycemic active principle from 
the bitter gourd juice would prove 
it to be useful as oral antidiabetic 
agent. 

K.L.R. 

Electrophoretic studies of the 
serum proteins in protein mal- 
nutrition, by Kulkarni, B. S,, 
Satoskar, R. S. and Chitre, R. G., 
Indian J. vied. Res., 1960, 48 (4), 
488. — Serum protein fractions in 
58 children and 15 adults with 
protein malnutrition have been 
studied electrophoretically. There 
was a decrease of serum total 
protein, albumin and beta globulin 
associated with an increase in alpha 
and gamma globulins. Rise in 
gamma globulin was more marked 
in adults. Although the amount of 
albumin was greatly reduced the 
amount of total globulins was as 
high as normals. Albumin, beta 
globulin and A/G ratio showed a 
progressive fall with increase in the 
severity of the disease judged by 
increase in oedema, anaemia, and 
fatty liver change. The gamma 
globulin showed a rise with increase 
in liver damage. Implications of 
above findings are discussed. 

Effect of different fats on 
serum cholesterol levels in 
monkeys, by Gopalan, C., Srikan- 
tia, S. G. and Ramanathan, K. S., 
Indian J. vied. Res., 1960, 48 (4), 
495. — The effects of different die- 
tary fats at 25 per cent levels on 
the serum cholesterol level have 
been studied in monkeys. Coconut 
oil and hydrogenated vegetable fat 
produced a marked increase, while 
nigerseed oil and corn oil produced 
a depression in serum cholesterol 
concentrations. Groundnut oil 
brought about a relatively moderate 
rise. The maximal changes were 
brought about between two and 
three months after the high fat 
feeding. Changes in phospholipid 
levels usually paralleled, changes in 
the serum cholesterol. With con- 
tinued high fat feeding, changes in 
the serum cholesterol level were 
not progressive, but were main- 


tained either well above or well 
below the pre-experimental levels, 
depending upon the type of fat 
used, for a period as long as 300 
days. The results obtained in this 
investigation do not conform to the 
prediction formula of either Keys 
et al. (1957) or of Heasted et al. 
(1957). The changes in serum 
cholesterol level appeared to be 
roughly inversely related to the 
polyunsaturated fatty acid content 
of the dietary fat. Fats poor in 
PUFA induced marked elevation of 
serum cholesterol, while fats rich 
in PUFA, actually depressed these 
levels. Supplementation of 5 per 
cent nigerseed oil to a 25 per cent 
hydrogenated vegetable fat diet, 
caused a marked lowering of serum 
cholesterol levels — more than what 
could be expected by the increase in 
PUFA level. Supplementation of 
vitamin B 12 to a high hydrogenated 
vegetable fat diet did not modify 
the response. Heating hydrogenat- 
ed vegetable fat for an hour at 240 °C 
did not influence in any way, its 
ability to raise serum cholesterol 
concentration. Estimations of uri- 
nary 17-ketosteroids did not reveal 
any differences between the various 
groups. . 

Effects of different dietary fats 
on the fecal excretion of bile 
acids, by Srikantia, S. G. and Gopa- 
lan, C., Indian J. med. Res., 1960, 
48 (4), 503. — The effect of different 
dietary fats on the fecal elimination 
of bile acids has been studied on 
four normal human volunteers, with 
simultaneous determination of se- 
rum cholesterol leyel changes. 

The feeding of fats rich in poly- 
unsaturated fatty acids, caused a 
depression in serum cholesterol 
levels, with a concomitant increase 
in fecal bile acids, as compared to 
the fats poor in PUFA, in three of 
the four subjects investigated. The 
one subject who showed no altera- 
tions in his serum cholesterol levels, 
with a change in the dietary fat, 
also showed no alterations in the 
fecal bile acid excretion. 

It is suggested that there exists 
an inverse relationship between 
serum cholesterol levels and fecal 


bile acid excretion, and that fats 
rich in PUFA bring down serum 
cholesterol levels by raising- the 
fecal output of bile acids. 

Effect of dietary supplementa- 
tion on the composition of 
breast milk, by Belavady, B, and 
Gopalan, C., Indian J. med. Res., 
1960, 48 (4), 518.— The effects of 
supplementing the mothers’ diet 
with vitamin A, thiamine, ascorbic 
acid and calcium on the concentra- 
tion of these constituents in milk 
have been studied. Supplementa- 
tion of the mothers’ diet with vita- 
min A had no effect on the concentr- 
ation of this vitamin in milk. Thia- 
niineand ascorbic acid supplements 
brought about increase in the 
concentration of the same in milk. 
Calcium supplementation for short 
periods had no effect while longer ■ 
periods of supplementation reduced 
the calcium concentration of milk. 

Effects of fats used in Indian 
diets on blood coagulation me- 
chanism, by Gupta, K. K., et ah, 
Indian J. med. Res., 1960, 48 (4), 
524. — The effect of milk, ghee, 
groundnut oil,hydrogenated ground- 
nut oil, mustard oil, sesame oil and 
coconut oil on blood coagulation 
of twenty human, volunteers has 
been studied. All the fats produc- 
ed significant depression of ' whole 
blood clotting time and stypven 
time of dilute plasma. Stypven time 
of plasma was depressed by all 
fats excepting mustard oil. Stypven 
time of citrated blood was not 
affected significantly by any of the 
fats. Hydrogenation of groundnut 
oil has produced no significant 
change in the effect of groundnut 
oil on blood coagulation. There is 
no correlation between the various 
tests used to test the coagulation 
mechanism except stypven time of 
plasma and stypven time of dilute 
plasma. 

DAIRY 

Estimation of standards for 
chemical quality of market 
milk, by Amble, V. N. and Jacob, 
T., Indian j. Dairy Sci., 1960, 
13 (2), 83. — -The paper presents an 
account of the* results obtained 
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from the statistical analysis of the identified as Streptococcus thermo- 
data on butter-fat content, solids- philus Orla-Jensen. Its ability to 
not-fat content and specific gravity cause spoilage was proved by 
of genuine milk samples from inoculating it into freshly processed 
individual cows and buffaloes col- fish cans. The strain was resistant 
lected in the States of Bihar, Punjab to heat up to 205‘^F and it failed to 
and West Bengal. Percentage grow at 20°C. On its temperature 
butter-fat was found to be the most relationships, explanation has been 
variable character and specific gra- offered for its spoilage under Indian 
vity the least. Variations among conditions and its inactivity under 
regions and seasons were examined, the conditions obtaining in the 
The tolerance limits calculated country where it was packed, 
were found to vary in different 
areas and the limits for summer 
season were, in general, lower than INSECTICIDES 
those for the other two seasons. Studies on indigenous insec- 
5 The problem of exact calculation ticidal plants: Part lll—Acorus 
of tolerance limits on the basis of calainiis Linn., by Mukerjea, 
theoretical distributions and their T. D. and Ram Govind, J, sci. 
estimation for herd and mixed milk industr. Res., 1960, 19C (5), 112.— 
from individual samples needs Ether, petroleum ether and alcoho- 
further investigation. lie extracts of Acorns calamus 

Physico-chemical properties rhizome have been examined for 
of cow and buffalo milk. VIII. their insecticidal activity fas contact 
Electrometric titration of milk, insecticide) and residual toxicity 
by Sat Prakash and Puri, B. R., against Miisca nebulo adults and 
IndianJ. Dairy Res., . ovicidal and stomach poison effect 
—The electrometric titration curves against Bomhyx mori eggs and larvae 
of a large number of samples of respectively. The ether extract of 
cow and buffalo milk with a dilute calamus has been found to be 17 
solution of sodium hydroxide were times less toxic than DDT.^ As a 
determined. The point of inflec- stomach poison it is toxic to 
tion in each case was found to lie larvae. It also exhibits ovici- 

in the pH range 8.3 to 8.4. The dal_ activity but has no residual 
amount of alkali required for the toxicity. 

neutralisation was independent of Relative toxicity of insectici- 
fat and ash contents but vaned with dal films to adults of Trogodenna 
protein content of milk. A simple gyanariuml£,v ex ts., Oryzaephilus 
relationship between the two qi^n- surinamensis Linn, and Laemophloes 
titles could be worked out. The Oliv., by Pradhan S. and 

buffer mdices decreased continu- Sarup, P. J. ra. 1960, 

ously with rise m pH value. (g), 135.— The toxicity of films 

of nine insecticides (p,p'-DDT, 
y-BHC, Aldrin, Dieldrin, Endrin, 
Studies on the microbial spoil- Isodrin, Toxaphene, Chloridane 
age of canned food. III. Isolation and Parathion) to adults of three 
of thermophilic cocci from an species of Coleoptera has been 
imported canned fish, by Ranga- studied. The relative toxicity of 
swami, G. and Venkatesan, R.jProc. these insecticides was found to be 
Indian Aca. Sci., 1960, 51 (6), 264. 1.0, 4.4., 0.82, 10.8, 74.1, 0.29, 2.5, 

• — ^A spoiled canned fish, imported 0.93 and 316.1 respectively for 
from Scotland, was examined and Trogodeinna granarimri Everts; 1.0, 
the spoilage was found to have been 0.016, 0.017, 0.42, 0.011, 0.003, 
caused by a cocci type of bacterium. 0.15, 0.009 and 3.1 respectively for 
The bacterium was brought into Oryzaephihis surmamensis'Linn. and 
pure culture, studied for its mor- 1.0, 0.55, 0.29, 1.8, 4.8, 0.18, 0.07, 
phological, cultural and physiolo- 0.12 and 97.8 respectively for 
gical properties and on the basis Laeinophloeiis minutus Oliv. 
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Pilot plant studies on the pro- 
cessing of Indian cottonseed — 
Part II. Effect of cooking condi- 
tions on the crushing of Ameri- 
can type (Lakshmi) cottonseed, 
by Thirumala Rao, S. D., et al., 
Indian Oilseeds J., 1960, 4 (3), 145. 
— Studies were made on one bulk 
consignment of American variety 
(Lakshmi) seed with a view to 
arriving at the optimum conditions 
of crushing.. From the results 
obtained, the following conclusions 
are drawn: Optimum conditions 
for processing Lakshmi (American 
type) seed are as follows : 

(i) Temperature of cooking: Top 

kettle = 80°-100°C. Bottom 
kettle = 110M25°C. 

(ii) Moisture content of flakes prior 

to cooking : 12-13 per cent. 

(iii) Moisture content of cooked 

meats before entering the screw 
press : 3.5-5. 0 per cent. 

(vi) Cooking time : 45-60 minutes. 

Under the above conditions, the 
yield of oil obtained in a single 
crushing by modern process by a 
standard expeller driven by 15 H.P.‘ 
is 11.5-12.4 per cent with an 
average of 12.0 per cent from the 
seed of oil content 19.6 per cent. 

High temperature (110®-130°C) 
cooking of meats gives greater 
yield of oil (11.5-12.4 per cent) 
while low temperature cooking 
(85®-105®C) gives considerably 
lower yields of oil (1.3-3. 8 per cent) 
but of lower gossypol content. 
The oils obtained by low tempera- 
ture cooking are found to have 
better refinability (lower refining 
losses and lighter colour) than those 
for oils obtained by high tempera- 
ture cooking. 

Prolonged cooking of cottonseed 
meats for 6 hours seems to have no 
deleterious effect on the FFA 
and colour of the crude oil. AVhile 
the free gossypol contents of the 
meats progressively decreased with 
the length of cooking the soluble 
proteins of the resultant cake also 
decreased, which is not an advantage. 

It is also seen from the above 
studies that a cooking time of 45-5G 
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minutes is desirable to obtain low 
gossypol and light-coloured oils. 

The lipids in the humidified 
meats/flakes undergo lipolysis ra- 
pidly, on storage. Hence they 
should be processed for oil imme- 
diately after flaking. 

Studies on the colourization of 
vanaspati, by Mukerji, B., et al.^ 
Ann. Biochem. exptl. Med.j 1960, 
20 (4), 105.— In order to find a 
suitable dye for the colourization of 
vanaspati, 12 dyes (synthetic and 
natural) were examined. Of these, 
one (Ratanjot root dye) was found to 
be somewhat promising and was 
selected for acute and chronic 
toxicity studies on rats. 

The following results were noted ; 

(1) Acute toxicity studies re- 

vealed no untoward effect. 

(2) In chronic toxicity studies, 
the histopathological exa- 
mination of liver showed the 
incidence of fatty infiltra- 
tion in some animals of the 
experimental as well as in 

^ one case of the control 
group. But the differences 
were not significant. 

(3) There were no evidence of 

any gross pathological 
changes in other organs. 

From the data so far obtained, 
Ratanjot dye may be considered 
possibly as non-toxic or very little 
toxic in terms of the feeding experi- 
ments so far performed by us. It, 
therefore, appears to be acceptable 
as a colouring agent for vanaspati. 
However, long-term feeding expe- 
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riments need to be continued 
before a categorical statement can 
be made. 

The iodine value decreasing 
reaction in fat autoxidation, by 
Kartha, A. R. S., J. sci. industr. 
Res., 1960, 19B (6), 199.— The 
decrease in iodine value and the 
extent of hydroperoxide destruc- 
tion during autoxidation of refined 
fats by aeration methods, under 
dynamic and static conditions, at 
99° C have been investigated in 
order to re-examine the validity of 
current theories on fat autoxidation. 
The results of these studies have 
^fielded new evidence which shows 
that long chain fat peroxides do not 
interact with double bonds to any 
appreciable extent in the autoxida- 
tion of fats under usual conditions. 
The decrease in iodine value during 
fat autoxidation appears to be 
brought about by an independent 
auto catalytic chain reaction which 
is inhibited by fat antioxidants, and 
is similar to, but distinct from and 
independent of, the autocatalytic 
hydroperoxide forming chain re- 
action which is also inhibited by 
fat antioxidants. During thermal 
decomposition, fat hydroperoxides 
appear to get destroyed due to inter- 
molecular reaction involving elimi- 
nation of water and considerable 
polymerization, as shown by in- 
crease in viscosity, but not involv- 
ing any change in the degree of 
unsaturation. The evidence also 
indicates that, during autoxidation 
at 99-100° C a substantial propor- 
tion of the autoxidizing fat is 
probably converted to saturated 
products without passing through 


the hydroperoxide stage or reacting 
with the products of the hydroper- 
oxide stage. This is not in agree- 
ment with Farmer’s autoxidation 
theory but appears to support the 
suggestion of Atherton and Hilditch 
that there are two different routes 
of autoxidation. 

GENERAL 

A method for a permanent 
record of chromatogram, by 
Idelman, S. and Sheshadri, B., 
Curr. Sci., 1960, 29 (.1), 21.— 
Chromatograms of amino-acids are 
difficult to preserve, as the colour 
of the bands fade away. The usual 
method of preserving it permanently 
is to photograph it. In view of 
the high cost of this method, the 
authors have developed an econo- 
mical and simple technique, viz., 
ammonia printing or dry printing 
method.. After developing the 
chromatogram with ninhydrin, it 
is kept over the ammonia process 
paper. The two are then placed 
over a glass plate with the chroma- 
togram facing the glass surface, 
tightly fitted into a frame and ex- 
posed to solar light. The time of 
exposure is governed by intensities 
of the light and the bands. On 
keeping the ammonia process paper 
immediately after the exposure in a 
chamber full of ammonia vapour, 
the dry printing paper is ready in 10- 
15 minutes. The bands are blue 
on a white background and the 
paper is an exact duplicate of the 
chromatogram. The advantages of 
this new technique of preserving 
the chromatograms permanently 
are given. k.l.r. 


ANALYTICAL 

Determination of moisture 
content in cereals. Errors in 
the determination by oven dry- 
ing of known changes in mois- 
ture content, by Oxley, T. A. and 
Pixton, S. W., J. Sci. Fd. Agric., 
1960, 11 (6), 315.— Water added to 
a soft wheat, whether as vapour 
(humid atmosphere) or liquid, was 
accurately assessed by the oven 


PART III (Foreign) 

method (heating 4 hr at 113°); but 
water added to a hard wheat by 
either method was over-assessed 
proportionately to the amount 
added. The over- assessment 
amounted to 1 per cent when .the 
moisture content was increased 
from 9 per cent to 25 per cent, on 
the dry weight basis. 

The amount of water removed 
from both varieties of wheat by 


drying in a warm air current was 
over-assessed. That from the hard 
wheat w^as over-assessed propor- 
tionately to the amount removed 
(but only to the extent of about 0.25 
per cent on drying from 25 per cent 
to 9 per cent on the dry weight 
basis), whilst the over-assessment 
was inversely proportional in the 
case of the soft wheat. 

It is concluded generally that 
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the ability of an oven- drying method 
to measure known quantities of 
water in wheat is related to the type 
of wheat. This is consistent with 
results obtained in the first paper 
in this series. 

Estimation of unsaturation of 
fats and I oils using hypochlor- 
ous acid, by 5asu Roy Choudhury, 
R., J. Amer. Oil Chem. Soc,, 1960, 
37 (4), 198. — The extent of un- 
saturation in oils containing both 
non-conjugated and conjugated un- 
saturation has been estimated by 
earlier workers using hypo chlor- 
ous acid. The main limitation of 
this method is the laborious process 
of preparing the hypochlorous re- 
agent by passing washed chlorine 
through a 4N solution of NaOH at a 
temperature below 10° C and then 
diluting it to O.IN. In the present 
investigation, the author has found 
that cpmmercial bleaching solutions 
sold in the grocery stores, such as 
Chlorox, can efficiently serve as a 
reagent. Chlorox on acidification, 
yields hypochlorous acid which 
adds on to the double bonds quanti- 
tatively. Other substances present 
in Chlorox do not interfere in the 
method. The details of the proce- 
dures to be followed for determin- 
ing the unsaturation of oils con- 
taining non-conjugated and conju- 
gated unsaturation are given. Iodine 
number of different oils have been 
determined by using Chlorox and 
the results compare very well with 
those obtained by the Wijs method. 
The results of this study indicate 
that the use of Chlorox for the 
determination of unsaturation of 
fats and oils is very satisfactory 
and is easier than the Wijs method. 
The present method is particularly 
suitable for commercial and indus- 
trial laboratories. 

K.L.R. 

ANTIBIOTICS 

Penetration of tetracycline 
antibiotics into tuna, sole, and 
rockfish flesh and their stability 
during steaming and retorting, 
by Lerke, P. A. and Farber, L., 
Food TechnoL, 1960, 14 (5), 217.— 
The penetration into whole tuna 
and into fillets of sole and rockfish 


of chlortetracycline and of oxytetra- 
cycline into tuna was studied. No 
effect of NaCl on the penetration 
into tuna flesh of the antibiotics was 
found. The skin and outer layer 
of flesh acted as a quite efficient 
barrier to the penetration of the 
antibiotics into the deeper layers 
of the meat. This decreased pene- 
tration facilitated subsequent des- 
truction of active antibiotic during 
the steaming operation which is 
part of the tuna canning procedure. 
No active antibiotic residues were 
found in any cans of tuna packed 
from antibiotic-treated fish. The 
uptake of chlortetracyline by sole 
fillets was quite rapid during the 
first 5 minutes of immersion, after 
which the rate tended to decrease 
up to an hour. The chlortetracy- 
cline in sole and rockfish fillets 
was quite stable up to 7 to 9 days 
storage at 41° F (5° C); average 
losses during the storage periods 
were 16.8 per cent and 16.5 per cent 
respectively. Heat treatments of 
steaming, baking and frying, stimula- 
tive of home preparative procedures, 
were found to markedly inactivate 
the active CTC originally present 
in the fillets of sole and rockfish. 
The actual amounts of antibiotic 
remaining after the various heat 
treatments were very small and 
could be considered as relatively 
insignificant, particularly in view 
of the statement by the Food and 
Drug Administration on April 16, 

1959, relative to the safety of any 
antibiotic residues in cooked sea- 
food. 

BIOCHEMISTRY AND 
NUTRITION 

The effect of various dietary 
fats, especially butter and some 
margarines on blood choleste- 
rol in rats, by Funch, J. P., Nielsen 
E. and Dam, H., Brit. J. Nutr., 

1960, 14 (1), 1. — The purpose of 
the three experiments reported 
here was to study the influence of 
dietary fat on the blood-cholesterol 
levels in male rats fed ad lib on 
the experimental diets from the age 
of 4 or 6 weeks. 

In Experiment 1 cholesterol was 
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determined in the plasma of 159 
rats distributed over eighteen groups 
fed for 18 weeks on diets containing 
12, 24 and 48 per cent by weight of 
butter or one of five margarines. 

In Experiment 2 cholesterol was 
determined in the serum of fifty- 
eight rats distributed over four 
groups fed for 36-45 weeks on diets 
with 24 per cent of butter or of one 
of three margarines. After 54 
weeks on these diets half of the rats 
were killed for histological exami- 
nation and cholesterol was again 
determined in the serum of the re- 
maining rats which were usea for 
Expt. 3. They were transferred to 
a diet containing 21 .7 per cent maize 
oil instead of butter or margarine. 
Serum-cholesterol levels were again 
determined after 1 month and after 
4 months on the maize-oil diet. 

The butter diets consistently 
caused significantly higher blood- 
cholesterol levels than did the 
diets with margarines containing 
large amounts of hydrogenated 
whale oil. A change from these 
margarines to maize oil resulted in 
raised serum cholesterol, but a 
similar change from the other mar- 
garines or butter had no such effect. 

The difference in chain length 
of the fatty acids present in butter 
and in those margarines containing 
large amounts of hydrogenated 
whale oil may have been partly 
responsible for the difference in 
effect of the two kinds of fat on 
plasma- or serum- cholesterol levels. 

Chemical and nutritional 
changes in stored herring meal, 
by Lea, C. H., Parr, L. J. and Car- 
penter, K. J., Brit. J. Niitr.j I960, 
14 (1), 91. — Storage of herring meal 
(6.1 per cent moisture) in air for 12 
months at 20° caused only small 
losses, of available lysine as deter- 
mined chemically. These losses 
amounted to 8 per cent for untreated 
meal and to 4 per cent for similar 
meal containing .0.025 per cent 
2, 6-di-t-butyl-4-methylphenol. 

When the meals were given at 
3.1 per cent level in a chick 
assay for lysine, these small losses 
in available lysine produced no 
significant effects . on growth or 
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efficiency of food conversion as 
compared with an unoxidized con- 
trol meal. 

When meal that had been stored 
in air for 3 months at 10*^ and had 
lost 4 per cent of its available 
lysine was heated for 30 hr at 100° in 
nitrogen a further loss of 12 per cent 
occurred. Fresh meal similarly 
heated in nitrogen lost no available 
lysine; at 85° in air 10 per cent 
was lost. 

Further evidence of a reaction 
between fat oxidation products and 
protein was found in the higher 
'bound' lipid and thiobarbituric- 
acid values given by oxidized as 
compared with fresh herring meal. 
Propanal reacted rapidly with ‘dry’ 
fish muscle producing marked 
losses' in ‘available’ lysine and in 
nutritive value. 

A commercial sample of herring 
meal which overheated and darken- 
ed badly during bulk storage lost 
about 60 per cent of its ‘available’ 
lysine and gave very poor results in 
the chick assay for lysine. Fresh 
and pre-oxidized meals heated in 
the laboratory for 30 hr in the 
absence of oxygen also darkened 
and at 115° lost 19 and 27 per cent, 
and at 130°, 67 and 69 per cent, 
respectively, of their available lysine. 

Several anti oxidants, z.e., 2,6-di- 
t-butyl-4-methylphenol, monobu- 
tylhydroquinone and especially 
diphenyl-p-phenylenediamine and 
6 -ethoxy - 2, 2,4-trimethyl - 1 , 
2- dihydro quinoline markedly re- 
duced the rate of oxidation of the 
oil stored in herring meal. Citric 
acid showed only a weak synergistic 
effect with BHT. Preheating the 
meal before storage had some stabi- 
lizing effect. 

Neither fresh nor oxidized (4 
months in air at 20°) herring meal 
tainted the eggs or flesh of hens 
receiving it for up to 2 months as 
8 per cent of their diet. 

CEREALS 

Examination of wheat gluten 
by partial solubility methods, I. 
Partition by organic solvent, by 
Meredith, P., Sammons, H. G. and 
Frazer, A. C., J. Sci, Fd, Agric,, 


FOOD ABSTRACTS 

1960, 11 (6), 320.— Gluten from 
defatted flour was purified by dis- 
persion in acid and precipitation, 
and partitioned in a methanol- 
chloroform mixture. Similar parti- 
tion of washed gluten and of flour 
gave results suggesting that a com- 
plex is split on treatment of gluten 
with dilute acid. 

Amino-acid analyses of the frac- 
tions suggest that the properties of 
the more soluble fraction may be 
explained by a relative lack of 
ionisable groups. Comparison with 
the amino-acid composition of bar- 
ley proteins may give an indication 
of the structural components res- 
ponsible for the characteristic pro- 
perties of wheat gluten. 

Examination of wheat gluten 
by partial solubility methods. 
U. Partition by dilute formic 
acid, by Meredith, P., Sammons, 
H. G. and Frazer, A. C., J. Set. Fd. 
Agrtc.^ 1960, 11 (6), 329.— When 
gluten is treated with dilute acid, 
swelling of the gelatinous com- 
ponent occurs with concomitant 
diffusion from the gel of the more 
soluble proteins. This process is 
independent of the partition by 
organic solvent described in Part I 
and the two processes may be 
applied consecutively in either order 
with substantially the same result. 
The resulting three fractions have 
been examined by viscosimetric 
and electrophoretic methods. The 
possible structure of gluten in terms 
of these fractions is discussed. 

COFFEE 

Analysis of coflfee volatiles by 
gas chromatography, by Zlatkis, 
A. and Sivetz, M., Food Res,, 1960, 
25 (3), 395. — Coffee aroma essence 
collected from commercial per- 
colator vent gases has been separat- 
ed and analyzed by gas chroma- 
tography and mass spectrometry. 
Dry vacuum aroma ether extracts 
have also been prepared from R and 
G coffee. More than thirty vola- 
tile components of roasted coffee 
which contribute to this aroma and 
flavour have been isolated and 
identified in this study. These 
compounds include mercaptans, 


om aldehydes, ketones, esters, acids, 
lis- and heterocyclics. It is of particu- 
on, lar interest to note the presence of 
Lol- low molecular weight hydrocarbons 
rti- in coffee aroma essence. 

DAIRY 

•m- 

ten chromatography as a 

means of detecting odours in 
milk, by Wynn, J. -D., Brunner, 

; Qf J. R. and Trout, G. M., Food 
be TecliJiol, 1960, 14 (5), 248.— Gas 
Qf chromatography was utilized to 
show the effectiveness of vacuum 
pasteurization as a means for re- 
ion i^oving the volatile feed flavours 
.Qs- from milk. Approximately 85 per 
j.Q_ cent of the measurable flavour 
components of milk were removed 
ten vacutim pasteurization pro- 

cess with a resulting one-to-two 
point increase in flavour score. 
Characteristic gas chromatograms 
were obtained for the volatiles in 
milk from cows fed alfalfa milage, 
bb onion tops, or beet tops. Gas 
chromatography offers a valuable 
ant study of the effectiveness 

Qj.g of deodorizing equipment as a 
, means of removing the volatile 
by flavour components of milk. 

FERMENTATION 

bQj. Organic acid metabolism in 
cider and perry fermentations, 
II, Non-volatile organic acids of 
cider-apple juices and sulphited 
ciders, by Whiting, G. C. and 
•ms J- 'S'a. Fd. Agric,, 

1960, 11 (6), 337. — The non-volatile 
organic acids of cider-apple juices 
and of ciders from sulphited fer- 
mentations have been separated 
by using chromatographic methods, 
kis, and identified. Several juice acids 
>60, not previously detected were identi- 
nce fled, namely, mucic, benzoic, glu- 
>er- conic and 2-methyl-2, 3 -dihydro- 
rat- xybutyric acid. During fermenta- 
na- tion malic and gluconic acids often 
try. increased considerably in amount, 
lets appreciable quantities of succinic 
ind and lactic acids being formed 
)la- together with small amounts of 
[fee 2-methyl-, 3 -methyl-, 2-ethyl- and 
ind 3-ethyl-dihydroxybutyric acids, fu- 
ind marie, o(-hydroxyglutaric and per- 
ese haps 2-ketogluconic acids; pectic 
ns, degradation gave rise to appreciable 
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quantities of mono-, di- and tri- 
galacturonic acids. 

FISH 

The preservation of fish with 
ionizing radiation: bacterial 
studies, by MacLean, D. P. and 
Welander, C., Food Tecknol.^ 1960, 
14 (5), 251. — The present study 
was undertaken to determine the 
effects of ionizing radiation at 
various levels on the bacterial flora 
of fillets of Pacific cod {Gadus 
77iacrocephaliis) during storage in 
melting ice (0°C). The principle 
objectives were: (1) to compare 
bacterial counts of unirradiated and 
irradiated fillets (2) to identify 
bacterial genera present before and 
after irradiation and during storage. 
(3) to estimate relative numbers of 
bacterial genera at various levels 
of irradiation and intervals of 
storage and (4j an incidental study of 
micrococci present to assess their 
potential as food poisoning orga- 
nisms. Irradiation of cod &lets at 
relatively low levels of gamma 
irradiation prolongs the bacteriolo- 
gical storage life at 0°C and appears 
particularly effective against the 
genera usually associated with the 
production of offensive odors charac- 
teristic of typical spoilage. In 
unirradiated control samples the 
genera Micrococcus^ Achwnobac- 
ter^ FlavohacteriuTTi^ and Cory7ie- 
bacterium predominated while Sar- 
cilia ^ Pseudo77io7ias^ Alcaligeiies^ 
Mycoplaiia^ Protaininobacter, Baci- 
llus, yeast {Torulopsis), Aerobacter 
and Streptococcus were in minor 
numbers. Irradiated samples showed 
predominant genera to be Mici'o- 
coccus, Sarcma, Achro7nobacter, 
Flavobacterium, and Corynebacte- 
riuTii while Alcaligenes, Bacillus, 
yeast {Tondopsis), and Mycoplana 
were less numerous. Organisms of 
the genus Mia'ococcus appear to be 
resistant to radiation under condi- 
tions of these experiments. How- 
ever the Micrococcus found do not 
appear to be typical food poisoning 
organisms. 

FRUIT AND VEGETABLE 
PRODUCTS 

Effect of variety, curing and 
processing on carbohydrate 
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content of precooked frozen 
sweet ptatoes, by Hoover, M. 
W. and Pope, D. T., Food Tech7ioL, 
1960, 14 (5), 227. — An investiga- 
tion was made to study the effects 
of variety, syrup concentrations and 
curing treatments on the carbo- 
hydrate content of sliced, precooked, 
frozen sweet potatoes. The sweet 
potato varieties included Porto 
Rico, Goldrush, NC 171, Redgold 
and Georgia Red. The roots were 
sliced and cooked in syrup solutions 
containing 0, 30, 45 and 65 per cent 
sucrose, by weight. Cured and 
uncured sweet potatoes were pro- 
cessed. The per cent total solids, 
total sugar and sucrose in the sam- 
ples increased rapidly as the syrup 
concentration advanced from 0 to 
60 per cent sucrose. The average 
per cent total sugar increased from 
approximately 9 per cent for sam- 
ples cooked in water for 10 minutes 
to 21 per cent for those cooked in a 
60 per cent sucrose solution. The 
apparent increase in per cent total 
sugar was accounted for almost 
entirely by an uptake of sucrose 
from the cooking media. On a 
percentage basis, there was a small 
increase in maltose and a decrease 
in reducing sugar as the syrup con- 
centration advanced. There was 
little apparent change in per cent 
alcohol- insoluble solids and starch 
that could be attributed to syrup 
concentration. Wide variations in 
certain carbohydrate components 
existed among varieties. However, 
each variety responded similarly 
during the cooking process. Little 
variation' in carbohydrates was 
found in frozen sweet potatoes that 
could be attributed to curing treat- 
ments. Weight losses occurred 
during the cooking process. In 
some instances it amounted to more 
than 7 per cent. The higher the 
syrup concentration the greater 
the weight loss. Weight losses 
varied widely among varieties, with 
Porto Rico having the least and 
Goldrush the highest. 

Influence of blanching con- 
ditions on sloughing, splitting, 
and firmness of canned snap 
beans, by Van Buren, J. et al., 


Food TecJiTioL, I960,. 14 (5), 233.— 
Objective tests have been developed 
to give quantitative measures of the 
firmness of canned snap beans and 
their tendency to slough and split. 
These methods have shown that 
the blanching temperature was one 
of the most important factors affect- 
ing the sloughing of beans. Beans 
were blanched at temperatures 
between 150° F and 210° F with the 
result that, as the temperature was 
raised, the tendency to slough and 
split increased and the firmness 
decreased. When blanching was 
carried out at temperatures below 
180° F increased blanching time 
led to less sloughing, while at 
higher blanching temperatures 
greater sloughing was the result of 
longer blanching times. The gene- 
ral firming effect of moderate 
temperature blanching continued 
to take place during the interval 
between blanching and retorting 
and was enhanced by holding the 
blanched beans at slightly elevated 
temperatures. Little or no change 
in firmness took place during hold- 
ing periods following blanching at 
190° F or higher. The tendency of 
beans to slough was increased by 
soaking them in oxalate and Calgon 
solutions prior to blanching, while 
this tendency was decreased by 
soaking in a calcium chloride solu- 
tion. 

Examination of lemon oil by 
gas-liquid chromatography. 11. 
The hydrocarbon fraction, by 
Clark, J. R. and Bernhard, R. A., 
Food Res., 1960, 25 (3), 389. — 
The hydrocarbon fraction (terpenes 
of California cold-pressed lemon 
oil was examined by means of gas- 
liquid chromatography and a num- 
ber of the components present 
were tentatively identified. o{.- 
pinene, camphene, j5-pinene, 
myrcene, D-limonene, terpinolene, 
y-terpinene, and j:?-cymene were 
the compounds identified in this 
fraction. A proximate analysis is 
presented for the composition of 
the terpene fraction of a typical 
California lemon oil. 

Nitrogen compounds of cab- 
bage. I. The relation of the non- 




protein to the total nitrogen with 
special reference to the essential 
amino acids, by Kelley. E. G., 
et aL, Food Res, . 1960, 25 (3),399.— 
Non-protein nitrogen compounds 
of two strains of Copenhagen Mar- 
ket cabbage have been separated 
from the protein constituents by 
electro dialysis, 70 per cent aqueous 
alcohol extraction and hot water 
extraction. Whole cabbage, ex- 
tracts and residues have been 
analyzed for total, solids, total 
nitrogen and c^-amino nitrogen 
(Van Slyke N). Ten ^essentiab 
amino acids have been quantita- 
tively determined by microbiologi- 
cal methods in whole cabbage and 
in cathode fractions after electro- 
dialysis. Arginine, threonine and 
lysine have been compared in whole 
cabbage, electrodialyzed, alcohol, 
.and hot water extracts. The total 
.nitrogen and Van Slyke N contents 
of these acids have been calculated 
and compared with the total N and 
Van Styke N of whole cabbage and 
its separated fractions. 

■ Total solids and total nitrogen 
values of the two strains of cabbage 
differed by as much as 30 per cent 
and 16 per cent, respectively, but 
the extractable solids and total 
nitrogen differed by only 2 per cent. 

Total solids and nitrogen for the 
combined dialysate (cathode and 
anode) and the 70 per cent alcohol 
extract for each strain \vere in close 
agreement. The Van Slyke N of 
the Danish Copenhagen Market 
strain was about 6 per cent higher 
in the dialysate and 9 per cent higher 
in the alcohol extract than the 
■Wisconsin strain. This was esti- 
mated to be due largely to the amide 
glutamine as determined by che- 
mical methods described in a second 
paper of this series. 

Hot water extracted a higher 
percentage of total N than either 
of the other methods. Total solids, 
.total N and Van Slyke N in the 
various extracts and the residues 
from these extracts gave from 97 to 
100 per cent recovery based on the 
values found in the whole cabbage. 

Distribution of total nitrogen in 
the cathode and anode fractions 


of the dialysate differed by as much 
as 10 per cent in different runs; this 
was thought to be largely due to the 
destruction of the amide glutamine 
which was broken down by electro- 
dialysis but not by alcohol extrac- 
tion. 

The amino acids arginine, histi- 
dine, isoleucine, leucine, lysine, 
methionine, phenylalanine, threo- 
nine and valine w^ere recovered 
quantitatively in cathode and resi- 
due fractions after electrodialysis 
(ilO per cent). I^ysine recovery 
was somewhat variable in different 
sample runs and a little on the low 
side. Arginine recovery was about 
20 per cent high when the cathode 
was not hydrolyzed before analysis 
and the recovery from the Danish 
strain was a little higher than that 
from the Wisconsin strain. Tryp- 
tophan was partially destroyed by 
electro dialysis and yielded only 60 
per cent of that found in hydrolyzed 
whole cabbage. 

Arginine was the only ‘essential’ 
amino acid present in larger amounts 
in the soluble friction than in the 
protein fraction. 

Electrodialysis and alcohol ex- 
traction methods were equally 
suitable for separation of nine of 
the essential amino acids but alcohol 
extraction is preferred if other 
amino compounds are desired. 
Electrodialysis would be preferred 
as a method of separation of non- 
protein amino compounds from 
protein if the protein were to be 
used for further study. 

Nitrogen compounds of cab- 
bage n. Chromatographic analy- 
sis of the non-protein nitrogen, 
by Zacharius, R. M., et aL, Food 
Res., 1960, 25 (3), 414.— Results of 
the chromatographic analysis of the 
non-protein nitrogen of Wisconsin 
Copenhagen cabbage are given. 

Glutamine represents the major 
amino-nitrogen compound of the 
non-protein nitrogen fraction of 
cabbage. S-methylcysteine sulfo- 
xide is second in concentration in 
this fraction while arginine repre- 
sents a third major amino constitu- 
ent. These three compounds pro- 
vide 43 per cent of the Van Slyke 


nitrogen of this fraction. The 
individual components assayed 
by the chromatographic method 
account for 76 per cent of the Van 
Slyke nitrogen value and 60 per 
cent of the Kjeldahl value. 

The constituents of the crys- 
talline deposits OB dried fruit, 
by Miller, M. W. and Chichester, 
C. O., Food Res., 1960, 25 (3), 424. 
— The constituents of the crystal- 
line deposits, responsible for the 
type of deterioration known as 
‘sugaring’, on dried fruits have been 
determined by the use of paper 
chromatographic techniques. 

Deposits found on prunes and 
figs contained glucose and fructose, 
traces of citric and malic acids and 
of lysine, asparagine, and aspartic 
acid. Apricot and peach ‘sugars’ 
contained, in addition, some sucrose 
and large amounts of asparagine 
and aspartic acid. Deposits from 
raisins were similar to figs with the 
exception that they also contained 
large amounts of tartaric acid. 

Plating and microscopic exami- 
nations did not reveal the presence 
of 3'easts wEich had been previously 
reported as a constituent of the 
‘sugar’ depositions. This differ- 
ence from the results of an investiga- 
tion of the ‘sugaring’ problem 20 
years ago might be the consequence 
of the different handling and drying 
techniques used now. 

The red pigment of the root 
of the beet {Beta vulgaris) as a 
pyrrole compound, by Peterson, 
R. G. and Joslyn, Food Res., 

1960, 25 (3), 429.— The chemistry 
of the pigments present in the beet 
{Beta valgaris) was investigated in 
some detail. Primarily from spec- 
tral evidence in the literature, it \vas 
believed that betanin is not a 
‘nitrogenous anthocyanin’ as pre- 
viously supposed. A more reason- 
able explanation was proposed in 
which the pigment was assumed to 
be a pyrrole compound. This 
conclusion is supported by all the 
available experimental data, includ- 
ing spectral evidence, type reac- 
tions and breakdown products. 

The pigment was titrated and a 
measurement of pK values and 
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molecular weight was obtained. 
Reduction products of betanin were 
also studied. Carbon dioxide as 
methyl amine were identified as 
products of alkali fusion. A study 
of the yellow pigments was also 
made and it was found that some 
were easily transformed into fed 
compounds. At least one yellow 
pigment was shown to be nitrogen- 
free, yet could be changed into a 
red pigment by standing in acid 
solution. Thus, it is likely that 
some of the red pigments may be 
nitrogen free. It is possible that 
these may be furan analogues of the 
pyrrole pigments. 

Methods of pigment preparation 
were reviewed briefly and it wa^ 
found that the variety of Beta 
vulgaris used was important in 
obtaining ;an impurity-free betanin. 
Selections from Green Top Bunch- 
ing were found to yield pure pig- 
ment with relative ease. 

MICROBIOLOGY 

Radiation, sterilization of food. 
I. Procedures for the evaluation 
of the radiation resistance of 
spores of Clostridium hotidinum 
in food products, by Schmidt, 
C. F. and Nank, W. K., Food Res., 
1960, 25 (3), 321. — Procedures 
have been suggested for the evalua- 
tion of the resistance of spores of 
Clostridiimi hotidinum in food 
products subjected to ionizing ra- 
diation and have been illustrated by 
representative data. The occurrence 
of nontoxic spoilage yielding either 
strongly toxic or questionably toxic 
cultures has been noted. Although 
a mixture of strains, 3 type A and 
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2 Type B was used as inoculum, 
all survivors produced Type A 
toxin and it is suggested that the 
determination of. radiation resist- 
ance with a suspension representing 
a mixture of strains is inadvisable. 
Approximately the same resistance 
of the inoculum was found in chic- 
ken parts, steak and whole kernel 
corn; survival at 2.8 — ^no survival 
at 3.0 megarad, radiation D value 
0.33-0.35 megarad. In pork loin 
resistance appeared slightly lower 
but on the borderline of significance. 
Resistance of the suspension appear- 
ed definitely lower in green beans 
based upon a comparison of D 
values. 

OILS AND FATS 

A report on the problem of 
residual solvent in solvent-ex- 
tracted meals, by Gastrock, E. A., 
et al., J. Amer, Oil Chem. Soc., 
1960, 37 (4), 192.— The hazards of 
excess residual solvent in solventr- 
extracted meals and methods cur- 
rently used for its measurement are 
discussed. Preliminary results are 
reported with a simple copper-cup 
flash-tester with concentric "rings 
as heating surfaces. Solvent con- 
tents as low as 0.03 per cent can be 
detected. The method is semi- 
quantitative, The method may be 
useful for plant control purposes. 

Continuous refining of crude 
coconut oil in a pressure system, 
by Sullivan, F. E., J. Amer. Oil 
Chem. Soc., 1960, 37 (4), 195.— A 
continuous process for refining 
crude coconut oil has been describ- 
ed. This hermetic system provides 
a means for continually controlling 
the variables of time, temperature. 
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and reagent on a scientific, predict- 
able basis. By utilizing the phase 
diagram as a guide for the correct 
conditions and employing a con- 
tinuous process designed to main- 
tain these conditions, it is always 
possible to obtain high yield refining 
results on crude coconut oil. 

SPICES 

Colour of capsicum spices, by 
Pohle, W. D. and Gregory, R. L., 
Food TechnoL, 1960, 14” (5), 245. — 
The methods usually employed for 
evaluating the colour of capsicum 
spiceT are visual methods based 
upon comparison of the colour of a 
diluted extract with that of a 
specially prepared potassium dich- 
romate-cobaltous chloride solution 
or with combinations of Lovibond 
glasses that match the colour of the 
solution. Visual methods are al- 
ways^subject to personal factors and 
the difficulties of comparing the 
colour of the extract )vith that of 
the standard solution^ or colour 
glasses. These usually differ 
somewhat in hue or: chromati- 
city. . Recently, spectrophotometric 
methods have been proposed. A 
spectrophotometric method has 
been proposed by the authors for 
evaluating the colouring matter of 
paprika, oleoresin of capsicum and 
similar products. Better agree- 
ment among laboratories is expect- 
ed by this method as the instruments 
are calibrated using pure beta- 
carotene. The colour is expressed 
as micrograms of carotene per gram 
of sample. Beta-carotene has colour 
characteristics similar to the colour- 
ing matter of capsicum and paprika. 
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GLAXO LABORATORIES OFFER 




— both oil free and as dilutions of 
Vitamin A in vegetable oil to suit 
customers’ requirements. 

Freedom from crystallisation and the 
excellent retention of potency during 
storage make Vitamin A Palmitate ‘Glaxo’ 
the product of choice for inclusion in 
pharmaceutical preparations and the 
enrichment of vanaspati and other 
foodstuffs. 


\lax</ 



! 


Trade Enquiries to : 

Fine Chemicals Division, 

GLAXO LABORATORIES (INDIA) PRIVATE LTD., 
WORLl, BOMBAY 18. 
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Continual supervision in 
the production of Coca- 
Cola assures you of a 
quality product at all times. 
Serve it as cold as you can. 
It tastes best ICE-COLD 


BOTTLED UNDER THE AUTHORITY OF THE 


BY 



PURE DRINKS (NEW DELHI) 
PRIVATE LIMITED 

Connaught Lane 
NEW DELHI 


PURE DRINKS 
PRIVATE LIMITED 
9, Lovegrove Road 
Worli Naka 
BOMBAY 


PURE DRINKS (CALCUTTA) 
PRIVATE LIMITED 
209 Karnani Estate 
Lower Circular Road 
CALCUTTA 
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made by 

The National Research Development Corporation of India 

at 

The Regional Research Laboratory 
Hyderabad 
for 

bleaching of groundnut oil, 
cold-pressed castor oil and cottonseed oil 

Sole Distributors: 
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Head Office: Bombay 

Calcutta • Madras • New Delhi • Bangalore • Cochin 
Kanpur • Ahmedabad • Secunderabad 
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Everyone who makes glass 
apparatus needs Pyrex Tubing. 
The Pyrex catalogue lists no 
fewer than 80 standard lines, 
all in healthy demand. 

Who uses all this tubing? 
Hospitals, research labs for 
Government and industry, 
.universities, schools. 

PYREX are always improving 
their production methods 
to attain even higher standards 
of quality. This is one good 
reason (among many) why 
everyone who is looking 
for quality glassware looks 
for PYREX 


is made from Pyrex borosilicate glass 
It is therefore 
heat-resistant 
mechanically strong 
chemically durable 
— and functionally matches all other 
PYREX glass apparatus 

In addition, its chemical composition is now 
completely free from arsenic 

Sizes 2 mm to 100 mm o/diam — the largest 
size-range available in borosilicate glass 

Wall Thickness Standard Wall, Heavy Wall, 

Extra Heavy. Also Capillary range 

Length Tubing is supplied in standard lengths 
of approximately 5 feet 

SPECIAL problems concerning manipulated 
tubing can be referred to the PYREX Service 
Department, who will gladly construct special 
laboratory equipment to your drawings; in 
consultation (if necessary) with your scientific 
and technical staff j 

® AVAILABLE FROM ALL LEADING DISTRIBUTORS 

SOLE AGENTS: GORDHANDAS DESAI (PRIVATE) LIMITED 

PHEROZSHAH, MEHTA ROAD FORT BOMBAY I Also at CALCUTTA MADRAS NEW DELHI 
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A 

Acetate in oil 
Palmitate in oil 
Acetate dry powder 
Palmitate water-miscible 


BETA-CAROTENE 

Bi 

Thiamine Hydrochloride 
Thiamine Mononitrate 

Bz 

Riboflavin 
Riboflavin-5’- 
Phosphate Sodium 


Be 

Pyridoxrne 

Hydrochloride 


PANTOTHENATES 

Calcium Pantothenate 
Sodium Pantothenate 


NICOTINATES 

Niacin 

Niacinamide 


C 

Ascorbic Acid 
Coated Ascorbic Acid 
Sodium Ascorbate 
Calcium Ascorbate 
Ascorbyl Palmitate 


B 

dl-Alpha 

Tbcopherol. Acetate 
dl-Alpha 
Tocopherol free 
Dry Vitamin E 
Acetate Powder 


—pioneers and leaders in the synthesis of vitamins 


Sole Distributors: 


VOLTAS LIMITED 

Bombay • Calcutta • Madras • New Delhi • Bangalore 
Cochin • Kanpur • Secunderabad • Ahmedabad 
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BUHLER offers complete plants for the 
manufacture of Macaroni 
products; macaroni, spaghetti, 
noodles, elbows, shells, stars, 
vermicelli, etc. These plants 
include Automatic Extrusion Presses. 




IN SERVICE 



LIES SUCCESS 


The Presses are completely automatic, performing 
all the operations — blending, mixing, kneading 
and extrusion. The Automatic Extrusion Presses 
are available in three sizes ; 250 lbs. per hour, 
550 lbs, per hour, and 1,000 lbs. per hour. 



Bombay Calcutta Madras Bangalore 

P.O.Box 278 P.O.Box 619 P, Bag 5247 P.O. Box 98 


Cochin New Delhi Ahmedabad 

P.O. Box 55 P.O, Box 323 P.O. Box 283 
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enriching milk and milk products 

standardizing Vitamin A 
content of ghee 

standardizing Vitamin A 
content of butter M 

m 

enriching cattle feeds ^ 

‘ROCHE* M 

- pioneers and leaders 
in the synthesis of vitamins 



Made in India by : 

ROCHE PRODUCTS PRIVATE LTD 

Sole Distributors : VOLTAS LIMITED 

Bombay • Calcutta • Madras • New Delhi 
Bangalore • Kanpur • Secunderabad • Ahmedabad 
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This book brings together the views and suggestions of leading thinkers, industrialists, j 
scientists, demographers and other experts on the two topics. Packed with up-to-date technical = 

and statistical data on several food industries such as fruit preservation, biscuit, chocolate, | 

confectionery, glucose, flour-milling, food yeast, vanaspati, edible oils, fish processing, food r 
machinery and the refrigerated preservation of perishable foods, this authoritative document j 
brings into relief the handicaps and potentialities of these Industries in India. An appendix | 
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I This publication embodies the Proceedings of a Symposium | 

j held at the Central Food Technological Research Institute, Mysore, 

j under the Presidentship of Late Dr S. S. Bhatnagar. More than 

I loo delegates from all parts of the country representing horticulturists, 

I fruit and vegetable products manufacturers (both indigenous „ahd 

I modern), and allied industries like Machinery, Additives, Packaging, 

etc., participated in it. ii 

The volume is packed with up-to-date technical and statistical 
I data on several aspects of the Industry in more than 65 papers read 

I and presented by scientists, technologists, industrialists, as well as im- 

I porters and exporters of fruit and vegetable products. Besides, there are 

I some papers which bring out adequately the various stages of develop- 

j ment of the Industry in the country and the handicaps with which it is 

i faced today. The inclusion of the discussions which followed each of 

I the papers read, has added to the usefulness of the book. It also con- I 

I tains the Recommendations of the Symposium submitted to the Planning | 

I Commission for consideration in respect of schemes to be included in ] 

the Second Five-Year Plan, and a comprehensive subject index. The | 

recommendations of the Symposium have already found their weight i 

with the authorities concerned in taking appropriate steps for the f 

systematic development of the Industry. 1 

In short, this book gives an authoritative account of the Status | 

of Fruit and Vegetable Preservation Industry in India, provides | 

technical information on several aspects of the Industry and also outlines | 

its scope for future development. 1 

i 

Price: Inland: Rs. 6 {postage extra); Foreign: $2.50; 15sh. | 

Requests for supply may please be sent to the Division of Information and Statistics, 1 
Central Food Technological Research Institute, Mysore. J 
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RESEARCH SECflOlS! 

EFFECT OF PRELIMINARY TREATMENT ON THE CAN^INH^QUAJLI-TYf^ 
OF LADIES FINGER IN BRINE AND TOMATO 

By S. Ranganna and G. S. Siddappa 

{Central Food Techyiological Research Institute, Mysore) 

Ladies finger, when canned, in brine, is soft in texture, mucilaginous and causes the 
covering liquid to be thick and viscous. Among the several preliminary treatments tried, 
blanching the cut-pieces of the vegetable in boiling water, soaking in 0.5% CaCL solution 
for 30 minutes, washing and canning is preferable to other treatments. Even when 
prepared by this treatment, the canned product in brine tends to be mucilaginous and 
soft in texture. On the other hand, when canned in tomato sauce, the vegetable gives a 
product of good quality. The mucilaginous texture of the vegetable appears to blend well 
with the thick and viscous covering sauce in the can. 
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Ladies finger [Okra or Bhindi, Hibiscus 
esculentus) which is a rich source of minerals, 
lecithin and other phosphorus compounds, con- 
tains a mucilage which causes the covering brine 
in the can to become thick, viscous and mucilagin- 
ous. Further, the vegetable pieces tend to 
become soft and mashy on canning. Investigations 
carried out to overcome these defects are reported 
in this paper. 

Several workers have studied the hydrolysis 
products of the mucilage^’^ and it has been 
reported to. yield on partial hydrolysis a mixture 
of oligosaccharides^. The mucilage is used as a 
clarifying agent in the boiling of sugar-cane juice^. 
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The percentage composition of Ladies finger^ 
is as follows : 


Moisture 

... 88.0 

Protein 

... 2.2 

Ether extractives 

... 0.2 

Ash 

... 0.7 

Crude fibre 

... 1.2 

Carbohydrates 

... 7.7 

Calcium 

... 0.09 

Phosphorus 

... 0.08 

Iron (mg) 

... 1.5 

Carotene (I.U.) 

... 58.0 

Thiamine (A^g) 

... 63.0 

Nicotinic acid (mg) 

... 0.6 

Riboflavin (/-^g) 

... 60.0 

Ascorbic acid (mg) 

... 60.0 


Tender okra pods have been reported to be a 
good source of ascorbic acid containing as much 
as 42 mg/ 100 g. of fresh weight, which decreases ! 
with maturity®. Brining^ and some aspects of 
dehydration® of Ladies finger have been investi- 
gated ; there is, however, very little published work 
regarding the canning quality of this vegetable. 

Experimental 

Canning in brine: Tender Ladies finger 
obtained from the local market were used in the i 
experiments. They were washed with water 
and subjected to various pre-treatments before ; 
canning as shown in Table 1. 

Tender vegetables of small size were canned | 
whole while large-sized vegetables were cut into j 
pieces of ll — 2" size. They were treated as j 
follows: In one case they were first blanched j 
for tvvo minutes in boiling water and then soaked i 
for 30 minutes in 0.5 per cent calcium cholride | 
solution. In the second case, they were blanched j 
directly in boiling 0,5 per cent calcium cholride 1 

j 

1 
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Table 1. Effect of prelwiinary treatment on the quality of Ladies finger canned in brine 



•-H 

<u 

CO 

iSo 


T3 -M 

Covering liquid 


Preliminary treatment 

1 3 3 

3 S o 

D, (U 

CO 

^ c 

C3 S 

w 

4J o ° 

B ti 

^ s 

pH 

Draine 

weigh 

% 

Visco- 
1 sity;ic 
(Seconds) 

Appear- 

ance 

Colour and texture 
of vegetable pieces 

1. Whole pieces blanched in 
water, cut into pieces and 
canned. 

14.5 

i 

8/16 

1 

6.4 

5.64 

69.5 

16.5 

Slightly 

viscous 

flowing 

! 

Light green ; mashy ; 
soft; slightly muci- 
laginous 

2. Vegetable cut into pieces, 
blanched in water, soaked 
in CaCla solution and 
canned. 

14.0 

5/16 

1 

1 

2.9 

6.5 

55.39 

20.0 

do 

Light green; ■ firm; 
slightly mucilaginous 

3. Vegetable cut into pieces, 
blanched in CaCl 2 solution 
and canned. 

8.5 

1/4 

4.9 

6.6 

67.19 

109.0 

Highly 

viscous 

Light green; mucila- 
ginous ; very soft 

4. Whole pieces blanched in 
water, soaked in CaCl 2 
solution and canned as 
whole vegetable. 

13.0 

3/8 

3.9 

6.8 

72.06 

241.0 

Very 

highly 

viscous 

do 

S. Whole pieces blanched in 
CaCl 2 solution and canned. 

12.5 

.3/8 

5.4 

6.05 

72.83 

291.0 

do 

do 

6. Soaked overnight in 2% salt 
solution, cut into pieces, 
blanched in water for 2 
minutes, soaked in CaCl 2 
solution and canned. 

11.0 

1/8 

4.4 

5.95 

53.53 

7.0 

Thin 

watery 

Slightly discoloured ; 
firm; slightly muci- 
laginous 

7. Soaked in hot 2% salt solution 
for 4 hours, cut into pieces, 
blanched in water, soaked 
in CaCl 2 solution and 
canned. 

14.0 

1/4 

5.9 

6.25 

59.39 

32.0 

Viscous 

flowing 

Pieces slightly dis- 
coloured ; mashy ; 

slightly, mucilaginous 


* Viscosity is expressed as time required for'^flow through No. 4 Ostwald viscometer in seconds. Time required 
for distilled water to flow through No. 4 Ostwald viscometer is 2 seconds. 


solution for 2-3 minutes. In both cases, they 
were washed well with water to remove the 
excess of calcium. For convenience in conducting 
the trials, canning was done in plain cans of 
301 X 309 size. 180 g. of the prepared vegetable 
was filled and covered with 140 g. of hot 2 per cent 
brine in each can. The cans were exhausted 
to a can-centre temperature of 180° F, sealed 
and processed for 30 minutes at 240° F, and cooled 
in water. They were then stored and examined 
periodically. 

Canning in tomato sauce: The tender 
vegetable was blanched in boiling water or in 
0.5 per cent calcium chloride solution and cut into 
pieces. The pieces were filled into plain or S.R. 
lacquered cans of 301 X 309 size, covered with 
hot tomato sauce and the cans exhausted to a 


can-centre temperature of 180° F, sealed, pro- 
cessed at 240° F for 30 minutes and cooled. 
The sauce was prepared as per recipe recommend- 
ed by Siddappa et aV for the canning of baked 
beans and was of about 18° Brix. 

Results and Discussion 

Data regarding the effect of various treatments 
on the drained weight, texture of the vegetable, 
viscosity of the covering brine and other important 
cut-out characteristics of Ladies finger canned 
in brine are given in Table 1. 

’ To reduce the viscosity of the covering liquid, 
blanching the cut-pieces in water and giving of 
subsequent calcium treatment is preferable to 
mere blanching in CaClg solution (Treatments 
2 and 3). Similar treatment in the case of uncut 
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p vegetable has,\however, quite the reverse effect 

I (Treatments 4 and 5). The covering liquid is 

i almost like a jelly in consistency and there is 

I consequently a considerable increase in the 

I percentage of drained weight of the vegetable. 

! Unlike in the case of the uncut whole vegetable, 

the cut “pieces lose most of the mucilage in them 
I during blanching, calcium treatment and subse- 

I quent washing in water. In the case of the whole 

vegetable, however, most of the mucilage remains 
in the vegetable and in the presence of calcium, 
causes the covering liquid in the can to become 
■ highly viscous. Soaking the vegetable over night 

in 2 per cent salt solution has been recommended 
p for the satisfactory canning of Ladies finger^®. 
Experiments in this direction with slight modi- 
fications gave the following results : 

Soaking the whole vegetable overnight in 
2.0 per cent salt solution, cutting into pieces, 

' blanching in water and soaking in CaClg solution 

significantly reduced the viscosity of the covering 
liquid and also reduced the drained weight 
(Treatment No, 6). This treatment is, however, 
not recommended as a general practice, in view 
, of possible bacterial contamination which increas- 

es the microbial load on the vegetable prior to 
canning. To minimise this contamination, the 
vegetable was soaked in 2 per cent hot salt 
solution. This caused the mucilage to come out 
into the surrounding medium arid made the 
handling of the vegetable pieces difficult. Fur- 
ther, the covering liquid in the can was far more 
viscous than in the case of the product packed 
by adopting treatments 6 or 2, and the vegetable 
pieces were more mashy in texture. As a result 
) of soaking in salt solution, the canned vegetable 

was slightly discoloured in appearance. Blanching 
the cut-pieces of the vegetable in boiling water 
p for 2 minutes, soaking them in 0.5 per cent 

‘ calcium chloride solution for 30 minutes and 

then canning them is preferable to the other 
treatments tried. The vegetable pieces, however, 
still remain slightly mucilaginous and the covering 
liquid slightly viscous, as compared to other 
canned vegetables. This should be tolerable in 
the case of this’jarticular vegetable. 

Ladies finger canned in tomato sauce was 
attractive, the vegetable pieces being firm and 
having good taste and smell. At the end of 9 


months of storage at room temperature, the 
product had kept well (Table 2). Blanching 
in calcium chloride solution does not seem to 
improve markedly the texture of the vegetable. 
The product canned either in plain or in lacquered 
can had good colour and flavour, but there was 
heavy feathering in plain cans. The lacquer 
in S.R. lacquered cans was normal. The 
pieces were firm and not 'mucilaginous. The 
absence of mucilaginous nature may be due to 
its mixing up with the thick sauce, causing slight 
increase in viscosity of the sauce and at the same 
time reducing the mucilaginous texture of the 
vegetable. 


Table 2. Cut-out data for Ladies finger canned in tomato 
sauce after storage at room temperature 
{2 5 -27° C) for 8 montJu 



Whole pieces 
blanched in boil- 
ing water, cut 
into pieces and 
canned 

Whole pieces 
blanched in 0.5% 
CaCia solution, 
cut into pieces 
and canned 

Vacuum (inch) 

9.0 

12.5 

Head space (inch) 
Refractometer solids of 

5/16 

5/16 

sauce at 20°C (%) 

15 3 

16.3 

pHat25°C 

•4.4 

4.3 

Drained weight (%) 

70.92 

56.67 

Solid: Texture 

Firm 

Firm 

Colour 

Light green 

Light green 

Flavour 

Characteristic 

Characteristic 

Covering liquid ; Colour ... 

Reddish 

Reddish 

brown 

brown 

Flavour ... 

Sauce flavour 

Sauce flavour 

General Quality 

Good 

Good 
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THE DISTRIBUTION OF PROTEIN, CALCIUM AND PHOSPHORUS BETWEEN 
THE FIBROUS SEED COAT AND ENDOSPERM OF JOWAR (Sorghum vulgare) 

By P. P. Kurien, M. Swaminathan and V. Subrahmanyan 

{Central Food Technological Research Institute, Mysore) 

The distribution of protein, calcium and phosphorus between the fibrous outer seed coat 
and endosperm including the germ of two varieties and one market sample of jo war have 
been studied. The fibrous seed coat contains about 18 pet cent of the protein, 20 per cent 
of the calcium and 13 per cent of the phosphorus present in the whole grain. 


Jowar [Sorghum vulgare) is a grain of consider- 
able importance to India^ and is also cultivated 
in other countries such as Africa, China and 
U.S.A.^ The flour contains 7-8 per cent non- 
available carbohydrates like cellulose and hemi- 
celluloses^. 

The low digestibility of the protein (55 
per cent) reported in children subsisting on 
jowar diet by Kurieii et al.^ was attributed 
to the presence of 7-8 per cent of unavailable 
carbohydrates in the grain. In the case of ragi, 
{Eleusina coracand), Kurien et al^ found that 28 
per cent of nitrogen, 49 per cent of calcium and 
14 per cent of phosphorus were present in the 
husk. In view of this, it was considered desir- 
able to study the distribution of protein, calcium 
and phosphorus between the flbrous seed coat 
and endosperm of jowar. 

Experimental 

Three samples of jowar were used in the study, 
two strains obtained from Annigeri Agricultural 
Demonstration Centre and the third sample 
being the same as that used in an earlier study.^ 
The grain was cleaned of impurities and one 
pound lot of each sample was powdered to pass 
through a 50 mesh sieve and used for analysis. 

Separation of the husk and endosperm of jowar: 
A gravitational method described below, was 
employed to satisfactorily separate husk and 
germ from endosperm, as the mechanical and 


wet processing techniques^ were not successful. 
It differs in certain details from the method 
described in literature®. 

One kilogram of cleaned grain was soaked 
for 48 hours in three litres of water containing 
0.05 per cent’ potassium metabisulphite. The 
soaked grain was ground in a micropulveriser 
using a 0.27 sieve and then mixed well with the 
soak water. The dilute slurry was sieved through 
a 100 mesh sieve to remove the starchy endo- 
sperm. The residue remaining on the sieve, 
containing the germ and the fibrous seed coat 
was then washed several times to remove the 
adhering starch almost completely. The residue 
was almost free from starch as indicated by weak 
iodine test and contained only the husk and the 
germ. It was suspended in water and the germ 
was separated by adjusting the specific gravity 
of the liquid (water) by the addition of sodium 
chloride, when it rises to the top and is removed 
by a fine sieve. The germ was washed with 
distilled water and added to the bulk of the 
endosperm. The fibre was dried in an air oven 
at 90° C. 

The filtrate containing the starchy endosperm 
and the germ was centrifuged at 2000 r.p.m. 
and the clear supernatant removed. The re- 
sidue containing the endosperm was spread out 
in a tray and dried in a current of air at 45-50°C. 
The supernatant was made up to a suitable 
volume and analysed separately. 
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Table 1 . Protein, calcium and phosphorus contents of the fibrous seed coat and endosperm of three varieties of jowar 

CAll values given on moisture-free basis) 




Component as 
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NX 6. 25) 

Calcium 

Phosphorus 

Component 


‘ per cent by 
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weight of whole 
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Whole grain 








1 


Kanavi 

325 

... 

... 

9.05 

... 

38 



1 267 


Market sample 



9.64 

7.70 


49 

37 

... 

' 

1 187 

245 

... 


Average 

... 

8.80 


41.3 

. . . 


233 


Fibrous seed coat 








I 


Kanavi 

325 . 

Market sample 

... 

9.6 

10.4 

10.8 

17.10 

16.03 

12.03 

18.1 

17.7 

16.9 

86 

90 

70 

21.6 

18.7 

20.4 


398 

228 

252 

14.3 
o 12.7 
11.1 


Average 

10.3 

15.05 

17.6 

82.0 

20.2 


292.7 1 

12.7 

Endosperm 








1 


Kanavi 

... 

85.6 

6.10 

57.7 

17 

38.3 


115 

36.8 

325 

Market sample 

... 

84.8 

84.2 

6.02 

5.27 

54.2 

56.4 

22 

16 

37.4 

36.2 


71 

85 

32.4 

29.1 


Average 

84.9 

5.80 

56.1 

18.3 

37.3 


90;3 

32.8 


Dried solids from the 
supernatant 
Kanavi 
325 

Market saniple 


Average 


The whole grain, the separated fibrous seed 
coat, endosperm containing the germ and the 
supernatant were analysed for protein, calcium 
and phosphorus by the methods of A.O.A.C/ 
The results^are given in Table 1. 

Results and Discussion 

Protein: It is of interest to note that the 
endosperm including the germ contains about 
56 per cent, aqueous extract 26 per cent and the 
outer fibrous seed coat only 17.6 per cent of the 
total protein present in the whole grain. 

Calcium: Jowar is a poor source of calcium 
as compared to ragi^. Unlike ragp, only a fifth 
of the total calcium is present in the fibrous seed 
coat. About 80 per cent of the total calcium is 
present in the endosperm including the germ 
and in the supernatant solution. 

Phosphorus: About 75 per cent of the phospho- 
rus is present as phytate phosphorus®'^®. The 
fibrous seed coat contains only 12.7 per cent of 
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the total phosphorus. The endosperm and 
supernatant contain about 87 per cent of the total 
phosphorus. 
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FREEZE-DRYING OF PASSION FRUIT JUICE* 


By J. S. Pruthi 

(Ce7itral Food Technological Research Institute, Mysore) 

The results on freeze-drying of passion fruit juice reveal only negligible losses of important 
nutrients. The powder retains ascorbic acid to a high degree (168 mg./lOOg.) and flavour is 
only slightly reduced. The product retained its quality when vacuum-packed with in-package 
desiccant and stored at low (5°C) temperature. The overall quality of the product during 
storage was to a great extent a function of storage temperature and initial moisture content. 


The processing of purple passion fruit juice 
{Passijiora edtilis Sims.) for beverages has been 
receiving greater attention than before, particular- 
ly in Hawaii, South Africa, Australia and India. 
Earlier attempts relate to heat concentration of 
passion fruit juice^, four-fold concentration 
by freezing^ and vacuum concentration of a 1:1 
blend of passion fruit and pineapple juices.^ 
Vacuum concentration followed by dehydration^’® 
has not yielded very encouraging results because 
of the thermo-labile nature of its flavour. There 
has been no attempt so far to freeze-dry passion 
fruit juice with a view to retaining its delicate 
flavour. The present paper embodies the results 
of a study on the effect of laboratory-scale freeze- 
drying of passion fruit juice and the effect of in- 
package desiccation, vacuumization and storage 
temperature on physico-chemical com.position, 
reconstitution and overall acceptability of the 
product. 

Experimental 

The process of freeze-drying was completed 
in three stages: (1) preliminary freezing of the 
product; (2) primary drying (sublimation of ice 
under high vacuum with rapidly applied and 
closely controlled heat) and (3) secondary drying 
when all the ice was sublimed and the residual 
moisture was removed from the powder obtained 
by ordinary vacuum dehydration. 

(1) Preliminary freezing: Passion fruit juice 
(14.4° Brix) was frozen in i lb. lots in 32 
stainless steel trays (10-Fx6-Fxl-i''') in a 
room at 0°F with some trays pre-coated with an 
ice layer approximately I/IO" thick at the bottom. 
Other trays were coated in a similar way to obtain 
an ice layer on the top of the frozen juice layer, 
some with or without the bottom ice layer. This 
pre-freezing technique adopted by Mellor® helps 
to produce uniform drying. 


(2) Primary drying: The trays were loaded 
into a medial type freeze-drier with electrically 
heated shelves and on closing the vacuum chamber, 
the pressure was reduced to operate at 0.1 mm. 
Hg. in about 50 minutes. Loading caused a rise 
in temperature of the product by 2 or 3°C during 
the first hour. Thereafter, the evaporative 
cooling caused the temperature to drop to nearly 
— 30°C where it was held for approximately 24 
hours with only the heat of sublimation by 
external radiation being supplied. With this 
temperature and heat input, the surface layers of 
the product were carefully dried. The greater 
part of water was then removed by the com- 
bined effect of radiation from the warm walls of 
the vacuum chamber (equivalent to evaporation 
rate of 21b. of water/day) and electrical heating 
(equivalent to an evaporation rate of 4-5 lb. of 
water/day) which caused the temperature to rise 
to — 17°C; this temperature was controlled until 
self-cooling was insufficient to keep the tempera- 
ture down. Gentle warming caused the tempera- 
ture to rise until the residual ice melted away. 
The condenser temperature and vacuum during 
this sublimation stage were fairly constant at 
^ — 62°C and 0.1 mm. Hg. respectively. 

(3) Secondary drying [Ordinary vacuum dehy- 
dration) : Electrical heat was continued to remove 
the residual moisture; the temperature was 
raised to 20°C and maintained. The condenser 
temperature and pressure were slightly lower. 
At the end of evaporation under reduced pressure, 
the trays were quickly unloaded and trans- 
ferred to a low humidity room (6 per cent 
R.H.). 

(4) Packaging: The porous product was scrap- 
ped off, powdered as quickly as possible, and 
promptly packed in 202x214 G.P. lacquered 


* Work done at the Division of Food Preservation & Transport, C.S.I.R.O., Homebush, N.S.W., Australia, during 
the author’s tenure of Senior Fellowship under the Colombo Plan. 
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^ cans, divided into 6 lots and sealed after the 

'f following treatments: 


4 

Treatments 




m 

In-package desiccant 

Vacuum (inches Hg.) at 
the time of sealing 

1 

Nil 

27" 

2 

Nil 

0" 

3 

5g/can 

27" 

4 

5g/can 

0" 

5 

lOg/can 

27" 

6 

lOg/can 

1 0" 

1 


5 or 10 g. of reactivated and powdered Desiccite 
No, 25^\ having a moisture absorption capacity of 
about 33 per cent (w/w) and sealed in small 
Vitafilm (cellulose acetate film) bags, was 
employed as the in-package desiccant. 

Methods of analysis: Initial analysis of the 
single strength juice as well as freeze-dried juice 
for moisture, soluble solids, pH, acidity and sugars, 
was conducted by employing standard A.O.A.C. 
methods’^. Ascorbic acid was estimated colori- 
metrically by the method of Robinson and Stotz® 
and carotene by the method of Association of 
Vitamin Chemists® as per cent reflectance of the 
samples with the help of a Hardy's recording 
spectrophotometer. 

Reconstitution and organoleptic quality : Weigh- 
ed quantity of powder was mixed with water in 
the ratio of 1 :7 as determined previously^, 
stirred well for 1-2 minutes and submitted to a 
tasting panel comprising six technical members 
of the staff. The results are discussed below. 

Results and Discussion 

Physico-chemical aspects of juice and powder: {a) 
Juice: The physico-chemical composition of the 
passion fruit juice employed in this investigation 
was as follows: moisture, 83.91 per cent; 
refractometric solids corrected to 20°C, 14.40 
°Brix; true ascorbic acid, 27.64 mg/100 g. ; 
carotene expressed as I.U. of vitamin A per 100 


g. of juice, 787; pH, 3.1; acidity as anhydrous 
citric acid, 3.45 per cent w/w; total sugars as 
invert 11.01 per cent; reducing sugars, 5.72 
per cent and non-reducing sugars as sucrose, 
5.03 per cent. 

(5) Powder: There were negligible losses in 
the important nutrients of the juice during freeze- 
drying. The initial ascorbic acid of the juice 
powder ranged from 166 to 172 mg/100 g. with an 
average value of 168.2 mg/ 100 g. There were 
negligible losses in carotene. The moisture 
content ranged from 1.1 to 2.0 per cent. 

Reconstitution and orgarioleptic examination: 
Provision of ice layers above and below the 
frozen juice layers in the trays produced a powder 
with little or no gummy particles, whereas in 
control trays and in trays partly covered, the 
product was somewhat gummy. The reconstitu- 
tion of these powders, however, in cold or warm 
water was almost immediate, even the gummy 
particles dissolving without much difficulty. 

Organoleptic evaluation of the reconstituted 
juice by the tasting panel did not reveal any signi- 
ficant difference from the parent juice, though 
the reconstituted juice had slightly less aroma. 

Storage aspects : All the sets were exa- 
mined after 16 weeks of storage. The over-all 
quality of the product was, to a great extent, a 
function of storage temperature and initial 
moisture content.. The spectral reflectance curves 
in Fig. 1 show that higher storage temperatures 
cause deterioration in colour which is minimum 
at 5°C and maximum at 55°C. The juices 
reconstituted from these stored powders exhibited 
similar trend to a lesser degree. 

The flavour retention after 16 weeks’ storage 
was excellent and maximum at 5°C with a slight 
deterioration at room temperature (20-25°C). 
The deterioration was marked at 37°C; at 55°C 
the samples turned dark brown and were devoid 
of any flavour. 

Use of in-package desiccant and vacuum 
packaging helped in better retention of colour, 
flavour,*texture and over-all quality during storage 
at low or room temperatures. Ascorbic acid 
retention was better in vacuum-packed samples 
than in controls. After 16 weeks’ storage at 
5°, 20-25°, 37° and 55°C, the losses in ascorbic 


A patented product of Messrs. Filtrol Corporation, N.Y. 
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WAVELENGTH IN MILLIMICRONS 

Fig. 1. Spectral reflectance curves for freeze-dried passion fruit juice after 
16 weeks* storage at different temperatures. (Measurements made 
with a Recording Spectrophotometer equipped with reflectance 
attachment). 


high operation costs for remov- 
ing water vapour under high 
vacuum. Despite these limita- 
tions, the application of freeze- 
drying has recently been extended 
overseas to the dehydration of 
several foods^° (orange and 
pineapple juices, vegetables, 
coffee and tea extracts, meat and 
fish fillets, cheese, etc.). Freeze- 
drying is particularly suitable for 
food products like passion fruit 
juice which have thermo-labile 
flavour. What is needed at the 
present moment is the, develop- 
ment of an equipment suitable 
for the initial sublimation but 
providing vacuum dehydration 
for the greater part of the process. 
This should cause considerable 
saving in the running costs. 

Acknowledgment 


acid in vacuum-packed samples with in-package 
desiccant were 6, 20, 38 and 85 per cent respect- 
ively. There was no significant difference bet- 
ween the two treatments of in-package desiccant, 
both being superior to control in respect of better 
retention of ascorbic acid, colour, flavour and 
texture. 

Vacuum-packed samples stored at room tem- 
perature and at 5°C were also examined after 
about one year’s storage for over-all quality. 
Samples stored at 5°C retained their flavour well 
while those stored at room temperature did show 
some deterioration. The ascorbic acid losses 
in vacuum-packed samples stored at these two 
temperatures were of the order of 10.5 and 43 
per cent respectively. 

It is concluded that the product retains its 
quality very well when vacuum-packed with in- 
package desiccant and stored at 5°C. 

It may be worthwhile to mention here that in 
pilot-plant freeze-drying of any fruit juice or 
foods, the production costs are high due 
to the expensive equipment employed and 
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Seminar which is a regular scientific activity of the CFTRI provides an open forum for all 
scientific workers of the Institute in so far as one of them presents a paper on a problem on which 
he is engaged or reviews an aspect of Food Science and Technology, while others participate in the 
discussion and express their views on the subject matter of the paper. The visits of distinguished 
scientists and technologists are also availed of for arranging addresses to such gatherings. 
Summaries of the Seminars held during September 1960 are given in this section. 

S {IS) 22 (^^0 to sprouting is considerable, concentrations reduced rooting and 

Role of plant growth regu- Further, for processing potatoes, sprouting at room temperature 
lators in extending the storage they should be stored at a higher as well as cold-storage. It was very 
life of perishables, by IT. C. temperature, and sprouting is a interesting to note that 400-600 
Srivastava [Septernber 5, 1960). — • limiting factor for the storage of ppm concentration eliminated spoi- 
Recently, growth regulators have potatoes at room temperature, lage completely. It was also noticed 
been successfully used in encourage- Therefore, an experiment was con- that the action of ' these plant 
ment of the roots, control of ducted in 1953-54 to evaluate growth regulators was maximum on 
flowering, fruit setting, inducing some of the plant growth regulators the second phase of the respiratory 
parthenocarpy, etc. But scanty in inhibiting the sprouting of pota- drift during storage at both 
literature is available as to their toes during refrigerated storage, temperatures, whereas there was 
efficacy on prolonging the storage Data were presented on the efficacy not much difference between treated 
life of perishables. The plant of various concentrations of ter- and control in first and second 
growth 1 ‘egulators could be success- pineol, amyl alcohol, Belvitan-K phases of respiratory drift. ^ In 
fully used as post-blossom, pre- and and MENA on inhibition of the another experiment, in which onions 
post-harvest treatments of fruits and sprouting at different temperatures, were inoculated with Aspergillus 
vegetables in order to extend their It was found that there was no niger and Rhizopiis nigricans, it was 
storage life and reduce subse- significant difference in the use of found that the hormone^ treatment 
quent spoilage during transportation 1.2, 1.8 and 2.4 c.c. of terpineol definitely induced resistance to 
and storage. per 20 lb. of potatoes as regards the onion bulbs against these organisms. 

The speaker then discussed the percentage of sprouting and phy- The speaker then outlined as to 
possibilities of the application of siological loss in weight. Further, how these plant growth regulators 
plant growth regulators on various in another experiment, comparison could be successfully^ used ^ in 
commercial fruits and vegetables, was made between 1.8 c.c. of ter- shifting the climactric, influencing 
and their limitations. The fun- pineol per 20 lb. of potatoes, post- maturity and ripening, and induce- 
damental problems arising from harvest treatment with 1,000 p.p.m. ment of resistance against micro- 
the use of plant growth regulators of MFI-40, 2 c.c. of amyl alcohol, biological spoilage in a number of 
with particular reference to .their and 10 g. of Belvitan K per 20 lb. commodities. He also discussed 
behaviour when used in small and of potatoes. It was found that some of the experiments underway 
large doses and on different stages Belvitan-K reduced the sprouting on guavas, ginger and carrots, 
of maturity were explained. The as well as the spoilage during storage He referred to the experiments 
storage life of perishables can be and their storage life was extended which have been planned to study 
extended by storing them at opti- at all the temperatures. Since the effect of steeping of the seeds 
mum low temperatures, treating Belvitan-K contained MENA in with different plant growth regu- 
them with various wax emulsions, Talc, another experiment was set up lators on subsequent germination, 
etc.; but even under these condi- wherein MENA was used as pest- storage life of the commodity and 
tions, their life is limited due to harvest treatment at 0.3, 0.4 and spoilage during storage, 
sprouting, rooting and spoilage 0.5 per cent and it was observed The talk was followed by a 
during transportation and storage, that in all the 3 concentrations, lively discussion in which the 
Some of the perishables such as there was no sprouting and the important points raised were: 
potatoes onions, garlic, carrot, spoilage was considerably reduced, mode of action of the growth regu- 
turnip etc. which cannot be stored The speaker further presented lators, possible carcinogenic effects, 
for long due to their rooting and the data on extending the storage need for doing similar work on 
sprouting nature, could successfully life of onions by pre-harvest appli- mangoes, histological studies of rip- 
be stored by the use of growth cation of MFI. MH in the con- ening process in natural and treated 
inhibitors. centration of 20 p.p.m. was sprayed samples, whether maleic hydrazide 

Potatoes could be successfully on leaf tips in the field 10 days has any fungicidal activity, etc. 
cold-stored at 35-38°F and 85-90 before harvest. Subsequent crop Answering the questions, the 
per cent R.H. for a period of 7-9 was stored at various temperatures speaker explained the mode of 
months, but during this storage, loss and it was found that all the three action of growth regulators on the 
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meristematic tissues of the , plant 
and said that only such plant 
growth regulators were used which 
were not toxic or carcinogenic 
in their action. It was pointed 
out that the action of regulators, 
particularly 2-4-D, used on guavas 
at the rate of 1-20 ppm accelerated 
the maturity and helped ripen all 
the fruits 15 days earlier than the 
control. At the same time, use of 
100-1000 ppm of MH-40 retarded 
the ripening by about 20-25 days; 
thereby both these growth regu- 
lators could be successfully used to 
increase the season of guavas by 
about 1-1|- months. Similar ex- 
periments could also be conducted 
in pineapples to reduce the size of 
the crown. In one of the experi- 
ments with beans from the Sewage 
Farm, it was found that the spoil- 
age was much less in the growth 
regulator-treated beans than in the 
control. The regulators cannot, 
probably, be used as systemic fun- 
gicides as their action is mainly on 
the growing tissues. 

• Winding up the discussion, the 
President observed that the applica- 
tion of these regulators in relation 
to the storage and transportation of 
perishables was a fascinating field 
and results so far obtained should 
be applied and experiments carried 
out on a larger scale with the help 
of different cold storages in the 
country. Compositions similar to 
plant growth regulators and easily 
available can also be tried out. 
The taste, flavour, etc., of the 
treated material with respect to 
consumers’ acceptability must be 
ascertained. He said that there was 
considerable scope for this new field. 

S{IS)23 

Pilot plant investigations on 
papain, by G. V. Krishnamurthy 
{September 19, 1960). — Papain is 
the dried latex from unripe papaya 
{Carica papaya). If is a strong 
proteolytic enzyme which finds 
wide use in food industries for 
tenderizing meat, chill-proofing of 
beer, predigesting of oilseeds ; in 
the tanning industry for batting 
and dehairing hides; in the textile 


industry for degumming of silk 
fabrics and preshrinking of wool; 
in the rubber industry for coagula- 
tion of raw rubber and in pharma- 
ceuticals for several preparations. 
In recent years, papain is being 
utilized in fairly large quantities 
by several Indian industries and 
is imported from foreign countries. 
In order to meet this internal de- 
mand and to develop an export 
market for papain, work on an inte- 
grated process for the preparation 
of papain and pectin from raw 
papaya has been undertaken in this 
Institute on pilot plant scale. 

Papayas of about 3 months old 
after setting, were selected from 
the plantations at the Sewage 
Farm, Mysore. Trees were divid- 
ed into 20 batches, 4 to 6 trees 
in each batch, and marked for 
tapping. Fruits in each batch were 
lanced 6 times in the course of 16 
days. The latex collected from 
each tapping was weighed, passed 
through a 50 mesh sieve, 0.5 per 
cent potassium metabisulphite 
(KMS) added and then dried in a 
vacuum shelf drier at 55'^C for 
3 to 4 hours. Dried crude papain 
was packed in jars and stored at 
0°F. Tapped fruits were utilized 
for the preparation of pectin. 

Statistical analysis of 15 batches 
consisting of 66 to 128 fruits 
(average 97), weighing about 154 
to 364 lb. (average 277 lb.), showed 
that the yield of latex was highest 
in first tapping and the least in the 
4th to sixth, with a batch average of 
0.94 per cent (range 0.54 to 1.57 
per cent). The yield of crude 
papain was highest in the first two 
tappings and gradually decreased 
in subsequent tappings, the average 
batch yield being 0.28 per cent 
(range 0.15 to 0.47 per cent). 
Total solids in the latex were highest 
in the second and lowest in the 
first tapping, with a range of 11.1 
to 54.9 per cent. The yield of 
papain with 6 tappings was about 
25 per cent higher than v/ith 4 
tappings. It was, therefore, con- 
sidered desirable to tap the fruits 
6 times. The native activity of the 
crude papain, by the milk clotting 


method, was highest from the first 
two tappings. 

Different chemical treatments and 
drying conditions of the latex 
showed that the addition of 0.5 per 
cent KMS to the latex improved 
the activity of crude papain con- 
siderably when prepared by sun- 
drying and only slightly when 
prepared by vacuum drying. There 
was no further improvement in the 
activity of crude papain on adding 
0.2 per cent thymol to the latex 
that had already been treated with 
0.5 per cent KMS. 

Potassium cyanide and cysteine 
activated papain at 0.1 M and 
0.05 M concentrations respectively. 
Hydrogen sulphide, at all concen- 
trations, caused inhibition in freshly 
prepared crude and purified papain 
samples. It was found that the 
inhibitory effect of H 2 S was not 
due to any impurities either in the 
milk powders or in the papain 
samples. The loss in activity caused 
by H 2 S amounted to about 50 per 
cent by the milk clotting method 
and only 10 per cent by the protein 
digestion method. The inhibitory 
effect of HgS was not observed in 
the presence of KCN. Contrary 
to this, stored and deteriorated 
samples as well as samples oxidised 
with iodine and hydrogen peroxide, 
were found to have increased 
activities on treatment with HgS. 
In all these cases, however, only 
about 25 per cent of the initial 
activity could be restored either 
by H 2 S or by KCN. Fractionation 
of freshly prepared crude papain 
yielded 14 different fractions by 
alcohol precipitation, out of which 
only 8 were enzymatically active. 
All the fractions were partially 
inhibited by H 2 S. In the case of 
the stored samples, the fifth, sixth 
and seventh fractions, z.e., fractions 
precipitated with 55 to 67 per cent 
concentration, were affected by H 2 S. 
The nature of the factor which is 
responsible for the partial inactiva- 
tion of papain with H 2 S needs to 
be investigated. 

Referring to the storage studies, 
the speaker said that papain sam- 
ples stored under vacuum were 
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quite stable at 37°C for 10 months. 
The behaviour of samples packed 
in cans or in colourless or amber- 
coloured bottles was almost similar 
and showed a deterioration of about 
86 per cent activity in all the cases. 
Purified samples and samples treat- 
ed with thymol were least stable 
during storage. 

The points raised during the 
discussion related to the quantity of 
fruits used and the area worked on 
for the pilot plant studies, effect of 
variety on the yield of latex, feasi- 
bility of reducing the number of 
tappings of the fruit so that the 
tapped fruits could be stored much 
longer, need for studying the effect 
of H 2 S by more specific methods as 
compared to the milk clotting acti- 
vity, possible influence of the 
impurities in HgS on the inhibition 
effect, effect of virus infection of 
the fruits on the HgS activation, 
purification of papain as mercury 
salt, role of potassium metabisul- 
phite, effect of KCN on the sample 
inhibited by HgS, whether colour 
is an index of quality of the enzyme, 
whether quick- drying helps in in- 


creasing the activity of the enzyme, 
effect of moisture content on storage 
behaviour, effect of H 2 S on dialysed 
enzyme, possibility of obtaining 
papain from other parts of the 
papaya tree, etc. 

Answering the points, Mr B. S. 
Bhatia and the speaker said that 
about half an acre of papaya planta- 
tion and about 300 lb. of fruits 
per batch were used. It was found 
that six tappings gave about 25 
per cent more yield of latex as . 
compared to four tappings without 
in any way affecting the fruits. 
Sufficient precautions were taken 
to purify the HgS by passing 
through water traps. They said 
that addition of KMS would help 
in preventing the deterioration of 
the enzyme during drying. Colour 
may • to some extent indicate the 
quality of the enzyme. Quick 
drying does help in better retention 
of the enzyme activity. It is 
known that papain is present in 
very small quantities in other 
parts of the tree like stems and 
leaves. 

Winding up the discussion, the 


President said that sprinkling of a 
little water and stirring the latex 
would cause coagulation and might 
reduce the drying period. It is 
necessary to study the packaging 
aspects of the enzyme extensively. 
The papain powder can be packed 
in evacuated containers or in the 
form of a tablet. Referring to the 
results reported on the effect of 
H 2 S, he observed that the effect 
could be studied by adding H 2 S 
■after the enzyme had acted for some 
time on the substrate. He mention- 
ed that in practice, it might be 
difficult to market the tapped fruits. 
It is therefore necessary to have an 
integrated process for the prepara- 
tion of papain and pectin. It would 
be worthwhile to evolve some 
technique to tap the latex without 
affecting the fruits, possibly from 
other parts of the plant. This may 
help in getting better or additional 
yields and also to prevent coagula- 
tion of the latex on the fruit. He 
concluded that we should show 
definitely that papain could be pre« 
pared economically. 
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TTN pursuance of the policy of rendering technical aid to food industries in the country, the 
CFTRI supplies information on technical and other problems, carries out analytical work and 
undertakes short- and long-term investigations on behalf of the industry, besides bringing out 
publications containing important technical advances in different aspects of Food Science and 
Technology. The Institute deals with a number of enquiries from various food industries and 
others interested in Indian processed food products. A few of the enquiries answered are 
reproduced in this section. 




Essential oil of mustard 

E {IS) 76 

Please furnish the details of the' 
method of preparation of essential 
oil of mustard. (Patna). 

The essential oil is obtained 
from the seeds of black mustard 
after expressing the fixed oil. 
The pressed cake is macerated in 
water at 60-70°C for several hours 
when reaction takes place between 
the glucoside ‘sinigrin’ and the 
enzyme ‘myrosin’ present in the 
seed, resulting in the liberation of 
allyl isothiocyanate, the main cons- 
tituent of the oil. The essential 
oil consists of 93-98 per cent allyl 
I’sothiocyanate with traces of carbon 
disulphide and allyl cyanide. 

In the case of white mustard, 
however, sinalbin occurs in place 
of sinigrin of black mustard. Sinal- 
. bin does not itself impart a pungent 
flavour to the condiment but is 
split up by the enzyme, myrosin. 
The products in this case are para- 
hydroxybenzyl iso thiocyanate or 
sinalbin mustard oil — a non-volatile 
substance with a pungent taste but 
without a pungent odour, sinapin 
hydrogen sulphate and dextrose. 

Artificial mustard oil or essence 
obtained by the dry distillation of 
potassium allyl sulphate and potassi- 
um thiocyanate or by heating allyl 
bromide with an alcoholic solution 
of potassium thiocyanate. It is large- 
ly used in place of natural oil of 
mustard. 

Cashew kernels for marketing 
E{IS)77 

I shall he thankful if you can 
enlighten me on the method of 
removal of cashew kernels from the 
nuts^ peeling a7id packmg the same 
for local and overseas markets. 
(Mathurai). 


We have not done any work in 
this Institute on the removal of 
cashewnuts from the shell. The 
process, of course, is very simple 
and consists of the following im- 
portant operations: 

(1) Roasting of the 7iuts: The 
raw cashewnuts are roasted in a 
rotary cylinder made of steel plates 
fitted slantingly in a suitable fur- 
nace. The cylinder is slowly rota- 
ted with proper gears. ■ The raw 
nuts are fed at the feed end of the 
roaster when the cylinder plate is 
sufficiently hot. The nuts catch 
fire inside the cylinder and within 
one or two minutes they fall out 
at the discharge end where the fire 
is quenched by a spray of water. 
The roasting in a rotating cylinder 
has definite advantages over the 
open pan roasting as it yields 
minimum scorched kernels and 
pieces. The equipment required 
is fairly simple and cheap. 

(2) Shelling: The outer shell 
or pericarp of the above roasted and 
cooled nuts is broken by gentle 
hammering by rectangular wooden 
piece and then the inside kernel is 
removed. 

(3) Peelmg: The kernels ob- 
tained after shelling are heated in a 
suitable drier under controlled 
conditions and then after cooling 
the outer red skin is scraped off by 
small knives. 

(4) Grading: The peeled kernels 
are graded according to size and 
colour. 

(5) Packmg: These graded ker- 
nels are packed in 4 gallon tin 
containers, removing the air by a 
suitable vacuum pump and then 
infusing carbondioxide gas in the 
tins and then soldered. This is 
known as ‘Vitapack’ method of gas 
packing of cashew kernels. 


Purity of KMS and sodium 
benzoate 

E {IS) 78 

There is some old stock of potassT 
U771 77ietahisulphite with us. We 
zvould feel highly grateful if you ca7i 
suggest to us a si77iple a7id accurate 
method that ca7i he followed m a7i 
ordinary laboratory attached to fruit 
preservmg unit . to find out the 
perce7itage purity of KMS. How is 
the a77iou7it of KMS prese7it m a 
fruit product esthnated? Please fur- 
nish 77iethods for sodium he7izoate as 
well. Which of the two preservatives 
is preferable for fruit products and 
what are the per77iissible Ihnits? 
(Bombay). 

The percentage purity of potas- 
sium metabisulphite is determined 
by collecting the sulphur dioxide 
evolved from a known weight of the 
preservative by its interaction with 
hydrochloric acid. The reaction 
mixture is distilled and sulphur 
dioxide so released is collected in 
known volume of N/50 iodine 
solution and titrating the unspent 
iodine solution against standard 
sodium thiosulphate solution using 
starch as indicator. 1 c.c. of N/50 
iodine solution is equal to 0.64 mg. 
of sulphur dioxide or 1.11 mg. of 
potassium metabisulphite. 

The estimation of potassium 
metabisulphite in a fruit product 
is carried out in the same way 
after preparing suitably the water 
extract/paste of the, product. For 
details, kindly refer to the Official 
methods of anatysis of the Associ- 
ation of Official Agricultural Che- 
mists, 1955. 

The estimation of sodium 
benzoate in a fruit product is done 
by acidification of the macerated 
sample with dilute hydrochloric 
acid and extracting the benzoic acid 
with chloroform in 3-4 successive 
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extractions. The combined ex- 
tract of chloroform is evaporated to 
dryness at room temperature in 
a current of dry air. The residue 
is dissolved in a small quantity of 
neutral alcohol and water, and then 
titrated against N/20 NaOH. One 
c.c. of N/20 NaOH is equal to 0.0072 
g. of anhydrous sodium benzoate. 

The choice of the preseiwative 
is made carefully, viz.^ potassium 
metabisulphite is used in acidic 
products while sodium benzoate is 
preferred for naturally deep colour- 
ed fruits and their products. The 
maximum dose of potassium meta- 
bisulphite is 1 oz. per 100 lb. of the 
product (350 p.p.m. of sulphur 
dioxide) and of sodium benzoate is 
1 part for 1000 parts. 

Compounded asafoetida 

E {IS) 79 

Could you please inform me about 
different varieties of pure asafoetida 
available on the market? What is the 
procedure to be adopted to prepare 
compounded asafoetida? (Agra). 

King {Ferula alliacea) and Hin- 
gra {Ferula foetida) are the two 
varieties of asafoetida known and 
recognised in India. With hing 
a further distinction ' is made 
according to the country of origin; 
Irani hing from Iran, and Pathani 
hing from Afghanistan. In Irani 
hing, several varieties are recog- 
nised by trade as Irani Ras, Irani 
Khada, etc., while Pathani hing 
includes brands like Charas, Cha- 
rasadda, Galmin, Pladda, Kabuli, 
Kharal, Shabandi, etc. These vari- 
eties are all classified mostly on the 
basis of the odoriferous principles. 
These- varieties can be obtained 
through the usual channels from 
Afghanistan and Iran. In Bombay 
large number of merchants are 
importing this. 

The preparation of compounded 
asafoetida or Bandhani Hing is 
done by mixing various quantities 
of gum and wheat flour. The 
gums used are gum Arabic, gum 
Babul, etc. These are mixed with 
an equal quantity of water. Pow- 


INFORMATION AND ADVICE 

dered asafoetida and wheat flour are 
then added and the contents well 
mixed. Gurri Karaya is finally 
added before allowing the product 
to set. 5 parts of gum Karaya 
are taken for every 100 parts of the 
final product. During the process 
of setting, most of the water 
evaporates and the hard mass, like 
the marketed product, results. In 
general, asafoetida is prepared by 
using Hadda from Irani Hing which 
sets as a hard and dark mass. Final 
compounded product may contain 
the ingredients in the following 
proportions : 

Irani Fling 20 — 25 parts 

Gum Arabic 55 — 60 parts 

Gum Karaya 5 parts 

Wheat flour 5 parts 

Extraction of juice from pine- 
apples 

E {IS) 80 

We are unable to extract all the 
juice from pineapples using a screto 
type juice extractor as certain quan- 
tity of the juice is always left with 
the pomace. Could we therefore use 
a hammer mill {Apex Mill) to crush 
the fruit and subsequently extract 
the juice fivni the crushed mass using 
a hydraidic press? This may help 
in increasing the yield of the juice, 
(Tripura). 

It is considered unlikely that the 
Apex Mill will work very well in 
the case referred to by you. If 
more juice is to be extracted, it will 
be advisable to increase the pressure 
in the screw type extractor by 
{a) increasing the counter-weight 
if it has a droke system or (6) using 
an end plate with slightly smaller 
openings if it is of the meat-mincer 
type. 

If, however, you want to procure 
an Apex Mill, the address is as 
under: 

Messrs Appex Construction Ltd., 
London W. 1, England. 

Infestation of sambar powder 

E {IS) 81 

We find that the sambar poioder 
manufactured by us is infested by 
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worms and insects and does not keep 
zvelL We request you to suggest a 
suitable 7?iethod for preventing the 
same without affectmg the taste and 
smell of the powder. We are sending 
you a sajnple of the pozvder for 
examination. (Madras State). 

There are only two methods of 
preventing the insect infestation in 
sambar powder or in other curry 
powder compositions. One method 
requires fumigation of the material 
before packing as well as that of 
the ‘ stacked goods and the other 
requires preliminary heat treatment 
in a dry pan before being packed 
into clean and dry containers. The 
former is a specialised technique 
requiring use of poisonous fumigant 
which can be handled by expert 
hands only. The latter device is 
simple and could therefore be 
advantageously adopted by you. 


Separation of germs from rice 
and wheat brans 

E {IS) 82 : 

I shall he obliged if you could 
kindly send ine full details of the 
method of separation of rice and 
zvheat germs from the 7‘espective 
brans. (New Delhi). 

The methods of separating the 
germs from the rice and wheat 
brans are given below: 

Rice germs: The. rice bran is 
sieved mechanically. This gives 
a mixture of broken rice, rice germs 
(embryos) and husk. This is sub- 
jected to repeated pneumatic sepa- 
ration when a fraction containing 
95 per cent pure rice germs is 
obtained. Final cleaning is done 
by hand picking. 

Wheat germs: In the wheat 
flour mills, the sifting equipment 
separates carefully the wheat bran 
and the wheat germs. A blast of 
air blown on the surface of the 
mixture of these two, helps in 
separating the heavier particles of 
the wheat germs (this process is 
called respiration). 
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All India Final Crop Estimates 



Area 

1 (thousand hectares) 

1 Production 

j (thousand metric tons) 

Name of crop 

1959-60 
(Final esti- 
mate) 

1958-59 

(Partially 

revised 

estimate) 

1 

1959-60 
(Final esti- 
mate) 

!' 

1958-59 

(Partially 

revised 

estimate) 

Gram 

10,136 

10,062 

5,477 i 

6,991 

Tur 

2,365 

2,400 

1,615 

1,698 

Rabi pulses (other than 
gram and tur) 

5,175 

5,258 

2,733 

2,805 

Dry chillies 

607 

595 

344 

331 


{Economic and Statistical Adviser, Ministry of Food and Agriculture, 
Government of India) 


All htdia Coffee Production 


Variety 

Final esti- 
mate of 
1958-59 
crop 

Revised 
estimate 
of 1959-60 
crop 


in metric tons 

Arabica 

26,050 

30,785 

Robusta 

20,545 . 

13,275 

Total 

46,595 

44,060 


{Agricultural Situation in India, 
Jime 1960) 

NEWS BRIEFS 

Glucono-deita-lactone : Glu- 
cono- delta-lactone has been avail- 
able commercially to the food indus- 
try for over twenty years. How- 
ever, until recently its use in foods 
has been limited to specific small 
quantity usage in such products 
as bland-flavoured sherbets, and to 
reduce fat absorption in waffle 
cones and doughnuts. 

At present the U.S. Armed Forces 
are engaged in a developmental 
programme to provide a chemically 
leavened bread mix which will 
produce bread without the con- 
ventional yeast fermentation and 


proofing steps. The acidulant of 
choice in the chemical-leavening 
system of this bread mix is glucono- 
deita-lactone. ' 

Published reports of this work 
have created new interest in this 
acidulant, not only for the bread 
mix, but in many other baked pro- 
ducts. Because of the slow hydroly- 
sis rate of glucono-deita-lactone in 
cold water, little acid is formed 
during cake batter preparation, 
with a resulting small loss of carbon 
dioxide in this stage. The main 
release of carbon dioxide occurs at 
the elevated temperatures of the 
baking cycle, whichisthe ideal time. 
Also, since the acid is formed at a 
controlled even rate, the carbon 
dioxide is evolved at an even rate, 
producing a texture in the baked 
product of small, even air sacs 
{Food TechnoL Austr., May 1960, 
p. 283). 

Synthetic protein production: 

A process for extracting protein 
from grass, leaves and other in- 
edible vegetable matter, developed 
by a British chemist, Mr Israel 
Chayen, could prove of great 
benefit to the under-nourished 
peoples of the world. The basic 
aim of the process is to release, from 
vegetation, protein which is other- 


wise indigestible because it is 
locked up in tough- walled plant 
cells. 

A pilot plant for producing pro- 
tein is already in operation in 
Britain, and it is estimated that 
this plant can turn out protein at a 
cost of less than 2d, for the average 
human requirement of two ounces 
a day. The protein extracted is in 
powder form, is almost odourless 
and tasteless and cannot go rancid. 
It can be' added to bread, soup, stews 
or other foods {Food TechnoL 
Amtr., May 1960, p. 283). 

Flexible packages for heat 
processed foods: Recent experi- 
ments by the U.S. Quartermaster 
Food and Container Institute are 
aimed at developing flexible pack- 
ages for military rations to withstand 
thermal processing as well as the 
metal can. 

Beefsteaks and peach slices were 
packaged and processed, under 
various conditions, in most of the 
common plastics films and in lami- 
nates of films and aluminium foil. 
On the whole the films tested 
withstood sterilization temperatures 
satisfactorily and had heat penetra- 
tion characteristics comparable with 
those of equivalent sized cans. 
Foil laminates proved to be more 
resistant to moisture and gas pene- 
tration than the unsupported films 
and for this reason are thought to 
have a greater potential for military 
packaging applications {Food Tech- 
noL Austr,, May 1960, p. 298). 

A new smoke producer: A 

new smoke producer, applicable to 
the smoking of fish, designed to 
provide a supply of smoke which is 
readily controllable as regards 
volume, density and flavour, has 
made its appearance in England. 
It was developed by D. L. Nicol of 
the Humber Laboratory, Food 
Investigation Organization, Depart- 
ment of Scientific and Industrial 
Research, Hull, England. It is 
designed to fit on to existing smok- 
ing kilns, especially Torry kilns. 

Mr Nicol points out that con- 
trolling the volume, density and 
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flavour of smoke is rather difficult 
with any ordinaiy method of burn- 
ing sawdust. The new machine 
makes use of the fluidized bed 
technique. Tn effect’, he says, 
‘we maintain a sandstorm of saw- 
dust in a stream of hot air. This 
enables all the sawdust to be 
heated uniformly to a temperature 
at which it chars and produces 
smoke but does not actually burn. 
This gives a great deal of smoke 
from a relatively small quantity of 
sawdust’. 

The air temperature is in the 
region of 300°C. (572°F.) being 
maintained by electric heaters with 
suitable automatic controls. There 
are arrangements' for feeding in 
fresh sawdust and removing charred 
material continuously so that the 
machine is suitable for a plant 
working a continuous process. 

A centrifugal fan blows the 
smoke produced from the machine 
to the kiln, and a cyclone separator 
prevents small particles of sawdust 
from being carried with it. 

' Mr Nicol says that the new smoke 
producer has taken about 4 years 
to develop and has just about reach- 
ed the stage of reliable and satis- 
factory performance. It has not 
yet been used commercially {Food 
TechnoL Attstr., May 1960, p. 299). 

Packaged foods free from 
infestation: Highly significant to 
processors of packaged foods is a 
recent deyelopment for controlling 
insect infestation during all move- 
ments from plant to consumer. 
Employed is a repellent dust con- 
taining a small amount of insecti- 
cide. It’s added to filled shipping 
containers just before the sealing 
operation. Any subsequent hand- 
ling distributes it throughout the 
interior of the case and on the 
walls of the packages themselves. 

Processors . of such foods as 
macaroni, noodles, cereals, prepared 
mixes, candy, dates, and other 
packaged foods, receive numerous 
complaints that their goods are 
infested. Naturally, the broker or 
warehouseman insists on returning 
these infested packages with con- 
taminated materials. And, in the 
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interest of good customer relations, 
the processors much accommodate 
them. The product is* either des- 
troyed or diverted to animal feed 
resulting in large losses. 

With this system, the repellent 
never touches the product, since 
it is dumped only into cases con- 
taining packaged foods. The pyre- 
thrin insecticide used is among the 
safest to mankind and can be 
generally considered innocuous. 
And since only a tiny portion of this 
dust is insecticidal, danger of 
contamination or toxicity is remote 
{Food TechnoL Aust.j May 1960, 
p. 300). 

Lye coating-pressure steam 
cuts potato peeling losses: Peel- 
ing potatoes and other root crops 
by precoating with hot caustic 
solution, then subjecting them to 
atmospheric steam under pressure 
results in smaller product losses 
than either straight lye or steam- 
peeling. 

Comparisons were made between 
the three methods. In straight lye 
peeling, various caustic strengths, 
temperatures and exposure times 
were tried. This was also done 
with the combination method. In 
addition, different steam pressures 
and exposure times were tried with 
this method. 

Best results were obtained by 
immersing potatoes 5 min. in 5 
per cent lye solution, then exposing 
them for 30 sec. to 90 psi. steam. 
Peel loss by this method was 12.3 
per cent compared with 18.6 per 
cent for steam and 22.4 per cent 
for lye {Food Engjig,, April 1960, 
p. 105). 

Preparation and uses of 
frappes in candies: Foamy 

masses used in marshmallows, nou- 
gats, light toffees, and similar 
articles may be divided into: (1) 
whips (up to 55 per cent solids, 
density 0.20, stable for only a few 
minutes); (2) one-day frappe (65- 
75 per cent solids, density 0.35, 
stable for about 8 hr.) and (3) 
standard frappe (over 80 per cent 
solids, density 0.50, stable for a week 
or more). 

Egg albumen and other whipping 
agents provide foaminess, sugar 


the extra solids. Both density and 
stability go up with solids. Both 
whips and frappes can be blended 
with other ingredients to make final 
candy batch. 

In final mixture: (1) Decreasing 
water content causes loss of air and 
increases density; (2) high solids, 
high density frappe leads to less loss 
of colume and a lighter batch; (3) 
low water and long mixing leads to 
higher density and (4) fat additions 
increase density. 

Frappe of minimum density is 
obtained by beating with air under 
pressures up to 45 psi. Time of 
preparation is also reduced by 
pressure method. Both continuous 
and non-continuous beaters are 
available. Former with capacities 
to 7000 kg./8 hr., latter 500-2,000 
kg. {Food Engjig., April 1960, 

p. 106). 

Prepackaging treatments help 
fruit keep longer : Dipping fruits 
in chemical solutions before packag- 
ing shows promise of extending 
their shelf lives considerably. 

In experiments at Utah State U, 
firm ripe strawberries and Bing 
cherries were dipped in solutions 
of various chemicals, air dried, put 
in sterile plastic baskets, which 
were placed in poly bags and stored 
at 41 °F. Strawberries were kept 1 
month, cherries 1|' months. 

With strawberries, Cap fan (Calif. 
Spray Chem. Corp.), DHA-S and 
Dowcide A (Dow Chemical Co.), 
all at concentrations of 1,000 ppm, 
showed significant fungicidal effects 
and, also, maintained colour. Potas- 
sium sorbate (1,000 ppm), DHA- 
S, Dowcide-A (1,000 ppm.), and 
Myprozine (100 ppm, Amer. 
Cyanamid) retarded mold growth 
in cherries {Food Engng.j May 1960, 

p. 86). 

Preservation of honey: Honey 
can be stopped from crystallizing 
or caking in a jar by adding fatty 
acids to it, according to Dr Kalo- 
yereas of Louisiana State University. 
He has received a patent on his 
honey treatment which he expects 
will save the honey industry millions 
of dollars. In the old days, honey 
experts fought off crystallization 
by heating the honey, but this was 
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not ideal.. The heating often caus- 
ed discolouring and destroyed vita- 
mins, aroma and enzymes. Dr 
Kaloyereas has also found that bees 
can be influenced to produce honey 
that does not crystallize. He has 
showed that bees can be fed a sugar 
solution containing the fatty acids, 
and that crystals will not form in the 
honey they deposit {J. & Proc, 
Inst. CJiem,, May 1960, p. 151). 

Instant mashed potato flakes: 
A new plant, first of its kind in 
Canada, has been opened for the 
production of instant mashed potato 
flakes. A ‘high solids’ type of 
potato is used for the purpose and 
the selected material is stored in a 
conditioning room to bring it to the 
ideal state of temperature and 
humidity of processing. The 
method of processing consists in 
washing the potatoes, steam-peeling, 
trimming, slicing to about -J- inch 
thickness and then pre- cooking for 
20 min. in water at 160°F. The 
slices are later cooked in atmospheric 
steam until sufficiently soft, the 
.time taken for this being 20 min. 
for high solids types and 40 min. 
for low solids varieties. Over cook- 
ing is avoided as it affects the tex- 
ture. The cooked potato slices are 
mashed in a ricing machine, the 
description. of which is given. The 
mashed potatoes, with added addi- 
tives if cfesired, are dried in a large 
single drum drier, which can 
process 8000 lb. of mashed material 
into flakes every hour. The dense 
sheets, removed from the drier 
with the help of a blade, are passed 
•through a slitting roll followed by a 
roll which cuts the strips tr aversely 
to get thin | inch flakes. The flakes 
are packed in air-tight packages. 

It is claimed that the above 
process retains the natural charac- 
teristics of the potatoes to a greater 
degree than any other method, 
saves peeling and mashing time, 
and eliminates waste (Abstracted 
from Food Manuf,^ June 1960, 
p. 255). 

DRAFT INDIAN STANDARDS 

Infant foods: The infant foods 
at present in use in the country 


can be divided into three categories : 
{a) infant milk foods, {h) processed 
cereal infant foods and {c) special 
infant foods. An Indian Standard 
Specification for Infant Milk Foods 
has already been finalized. The 
remaining categories have now 
been covered by two draft specifi- 
cations. 

The first draft covers cereal 
foods intended for feeding infants 
at the weaning stage, either wholly 
or as a partial substitute for infant 
milk foods or for mother’s milk; 
second draft deals with foods 
intended for general feeding of 
infants and for feeding infants in 
special cases {ISI Bidl.^ May- 
June 1960, p. 156). 

NEW INDIAN STANDARDS 

Glass containers for preserved 
fruits industry: Glass containers 
of varying qualities, sizes and shapes 
are being used at present by the 
preserved fruits industry. Often, 
controversial opinion has been 
expressed by consumers and m.anu- 
facturers about the performance 
of the containers manufactured in 
the country. In view of the con- 
siderable expansion of this industry 
during recent years and the con- 
sequent increase in the demand for 
containers, their standardization was 
felt important to ensure a regular 
supply of suitable quality of glass 
containers. Consequently ISI has 
published the Indian Standard 
Specification for Glass Containers 
for Preserved Fruits Industry (IS: 
1494-1959). This standard pres- 
cribes the methods of test and 
requirements regarding quality of 
glass, workmanship, limit of alkali- 
nity and thermal shock text for the 
glass contahiers {ISI Bull, July- 
August 1960, p. 207). 

Lactose: Lactose is manufac- 
tured from whey remaining after 
the manufacture of casein, cheese 
or chhana from milk. It is used in 
dietary foods and in pharmaceutical 
products. It has been found espe- 
cially useful in penicillin production 
as a constituent of the fermentation 
medium. The Indian Standard 
Specification for Lactose, Commer- 


cial (IS: 1000-1959) prescribes 
requirements and methods of test 
for commercial lactose. It does 
not cover lactose used for pharma- 
ceutical purposes {ISI Bull, 
July- August 1960, p. 208). 

White bread : The Indian 
Standard Specification for White 
Bread (IS: 1483-1959) prescribes 
requirements and methods of test 
for white bread. It does not 
include brown bread, fancy bread, 
fruit bread rolls and chemically 
aerated bread. 

The following metric weights 
and tolerances of white bread have 
been specified: 

(1) 100 ± 5g. (2) 200.0 ± 7,5g. 

(3) 400 ± lOg. ahd (4) 800 ± 15g. 

Plowever, provision has also been 
made for the industry to continue 
making loaves of the following 
weights till the industry is ready to 
enforce rationalized weights given 
above : 

(l)115±5g. (2) 225.0 ± 7.5g. 

(3) 450 ± lOg. and (4) 900 ± 20g. 

{ISI Bull, July-August 1960, 

p. 208). 

INDIAN PATENTS 

(A few of the Patent Appli- 
cations notified as accepted 

in Part III, Section 2 of the 

Gazette of India, June 4 — ■ 

July 30, 1960 are given below.) 

67478. hnproved tea . extracts 
and process for making the 
same: Comprises heating an 

aqueous extract of green tea with 
enzymes contained in freshly har- 
vested tea leaves, in the presence of 
oxygen. — -Patented by Unilever 
Limited. 

68557. Midtiple effect va- 
cuum evaporator: . Wherein a 
vapour condensing member is posi- 
tioned in the final stage separating 
vessel and has vapour scrubbing 
system. — Patented by S. Sumiya. 

70788. Process for the pro- 
duction of a device for combat- 
ing insects, in particular, flies: 
Giving dark red colour to sheets of 
porous materials containing a sub- 
stance which is soluble in water and 
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toxic to insects.— Patented by J. R. i 
GeigyA.-G. 

• 65100. Improvements relat- 
mg to food carriers:. Character- i 
ized in that each of the straps as ( 
well as the knol of the cover of the \ 
topmost receptacle is provided with ^ 
a hold and slot combination.— | 
Patented by C. A. Avindyamanik \ 
and Lakhi Trading Company. 1 
66693. Improvements in pidveris- ^ 
ing mills: Plaving an annular grind- ^ 
ing zone provided by an upper ^ 
rotary grinding ring and a lower ' 
non-rotary grinding ring and a cir- ^ 
, cular row of grinding balls between ' 
the rings. — Patented by Babcock ^ 
and Wilcox Limited. \ 

67658. Improvements in or relat- 1 
ing to trolleys for use in tlie processing j 
of tea leaf: Tray supporting brac- 
kets set at an angle of between 10° j 
and 30° to the horizontal.— Patent- 7 
ed by J. J. R. Simpson. s 

66952. Process for making dis- ? 
persible vegetable gums : By treating ( 
finely divided gum particles with an ^ 
aqueous solution which hydrates i 
the gum particles at a rate not in 
excess of 50 per cent of the rate at j 
which water hydrates said gum.— 7 
Patented by General Mills, Inc. i 
67007.. Improvements in and £ 
relating to container for preserving < 
food materials: Provided with ^ 
grooves at the top surface where ^ 
crown corks are fitted to prevent t 
slipping of. the cork. — Patented by t 
M. A..Chaudary. . < 

67324. Continuously operatmg \ 
tea zoithering, fermenting and oiling ^ 
machine: Comprising a chamber ‘ 
closed except its two ends, a pair of 
endless chains' one at each side of i 
said chamber and a plurality of ^ 
trays spacedly. located between said c 
chains. — Patented by The Chair- t 
man, Indian Tea Association. 1 

V 67839. Coffee making machme 
with a continuous circulation of hot 
water in the heads: Head- fastened i 
direct to the frame of machine ] 
whilst circulation chamber is in £ 
communication at the top with £ 
water space of boiler by a draw-off £ 
pipe at normal level, and at the i 
bottom by a return pipe at minimum ( 
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permissible level.— Patented by E. 
Valante. 

67840. hyiprovements in or relat- 
ing to apparatus for making a coffee 
beverage: Comprising container 

receiving coffee from filter housing 
which is fitted with filter holding 
ground coffee and connected to 
recessed member communication 
through a valve with water, chamber 
of boiler, the container being associ- 
ated with another recessed member 
defining a space communicating with 
steam chamber of boiler to heat the 
container. — Patented by E. Valante. 

66382. Edible formulations and 
process of preparing the same: Edible 
formulations containing arabitol. — 
Patented by The Distillers Com- 
pany, Limited. 

66640. Process for producing 
L- glutamic acid by fermentation using 
micro-organism: Inoculating the 

spores of micro-organism, Bacillus 
megatherium or circulans to medium 
of saccharide liquor, cultivating 
aerobically. — Patented by Ajino- 
moto Kalreshiki Kaisha. 

67404. Process of obtaining the 
proteinaceous feed material from 
mustard seed, rape seed aiid similar 
seeds: Treating mustard and rape 
seeds after oil extraction with water 
and raising the temperature to 
45°-55°C, maintaining the mixture 
at this temperature for sufficient time 
to produce complete hydrolysis of 
thioglucosides, removing sulphur- 
containing compounds by steam 
stripping, and then screening, press- 
ing and drying — Patented by Oil 
Seed Products, Inc. 

67416. A process of chemical 
treatment of paddy to replace parboil- 
ing of paddy: Treating with aque- 
ous solution of urea or alkali- 
thiocyanate or mixture thereof. — 
Patented by Chairman, Khadi & 
Village Industries Commission. 

68753. Improvements in tea roll- 
ing apparatus: Comprising two 
plates having a roughened surface 
arranged with their roughened 
surfaces facing one another and a 
small gap between them ; means for 
imparting an eccentric motion to 
one of the plates and means for 


feeding the leaves continuously into 
the space.— Patented by MarshalPs 
Tea Machinery Company Limited. 

FOREIGN PATENTS 

826,711. Shelling shrimps: The 
known method of shelling shrimps 
according to which boiled shrimps 
are dried to cause the shell to be- 
come brittle and enable it to be 
easily removed, and the highly 
dried flesh again hydrated with 
water, results in loss of quality due 
to the long drying process causing 
the flesh to lose too much cell water 
which is only replaced insufficient- 
ly and with loss of quality by soak- 
ing in water. Prior to drying and 
subsequent removal of the shell 
from the flesh by grating, sieving, 
use of water jet, etc., the shells of 
the boiled shrimp are first partly cut 
away or perforated by being con- 
veyed between a pair of rollers and 
supported in a radially resilient 
manner — in this way the water of 
the shell, which is not cell-bound 
water, is rapidly removed in the 
subsequent drying so that the parts 
of the shell which have been severed 
or perforated very rapidly become 
brittle without any . substantial 
amount of the cell water in the 
flesh being lost and a, short drying 
period only is necessary to effect a 
simple sieving of the shells. — 
Patented by W olfgang Henning 
{Food Trade Rev,, April 1960, 

p. 88). 

827,823. Can bodies: Relates to 
a seaming mechanism for securing 
ends on can bodies, of the kind 
in which the body and the end 
are held stationaiy whilst seaming 
rolls are rotated above the body; 
it is particularly applicable to 
cans having a cross-section other 
than circular.— Patented , by the 
Metal Box Co. Ltd. {Food Trade 
Rev., April 1960, p. 90). 

2,929,717. Dehydration of coffee 
extract: In the dehydration of a 
coffee extract, Roderick K. Eskew 
passes a high solids concentrate 
through a preheater into a vacuum 
down-flow film type evaporator 
wherein the feed rate, temperature, 
and vacuum are so regulated 
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that the product emerges as a 
molten liquid. This ’ liquid is 
cooled, and the resulting brittle 
solid is ground to a powder. 
If desired, a sugar may be added to 
the molten extract before cooling. 
— Patented by U. S. Secretary of 
Agriculture {Coff, & Tea Ind,; 
July 1960, p. 56). 

2,933,395. Improved decajfeina- 
ted soluble coffee extract: In the 
preparation of an improved de- 
caffeinated soluble co&e extract, 
Irwin L. Adler and Earnest L. 
Earle flow the extract in a thin 
film while subjecting it to evapora- 
tion temperature and pressure to 
strip the volatile flavour and aroma 
constituents therefrom. These 
constituents are condensed and 
collected. The stripped extract 
is contacted with water-immiscible 
organic solvent to remove the 
caffeine. The decaffeinated pro- 
duct is separated from the caffeine- 
laden solvent and recombined with 
the volatile flavour and aroma con- 
stituents. — Patented by General 
Foods Corp. (Coff. & Tea hid., 
July 1960, p. 56). 

592,211. Preparation of a solid 
tea essence: In the preparation 
of a solid tea essence or tea essence 
concentrate which produces a clear 
iced beverage, the ordinarily cold 
water insoluble fraction is rendered 
cold water soluble by treating 
the tea at elevated temperature 
with sodium sulfite or other sys- 
^tematically innocuous water-soluble 
sulfite. Inventor Iriying I. Herz 
shows examples of the treatment of 
orange pekoe tea containing a 
high proportion of water insolubles, 
e.g,, 43 per cent of the total of 
originally dissolved solids. — Patent- 
ed by Afico S.A. (Coff. & Tea hid., 
July 1960, p. 57). 

596,135. Preparation of a pure 
soluble tea extract: In the prepara- 
tion of a pure soluble tea extract in 
powder form, Donald Wetherilt 
extracts the leaves with hot water, 
separates the volatile aromatic sub- 
stances with steam, and condenses 
these components. The steam- 
stripped extract is concentrated. 
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and the concentrate mixed with 
desired amounts of the condensed 
aromatic fraction, and the mixture 
spra}^ dried. — Patented by Inredeco 
Inc. (Coff. & Tea hid., July 1960, 
p. 57). 

2,910,365. Lozo methyl pectin: 
Composition can be cold-mixed 
with milk to make jelly. — Patented 
by M. Olliver, Chivers & Sons, 
Cambridge, England (Food Engng., 
April 1960, p. 148). 

2,911,302. Egg instant coffee: 
By mixing shelled whole eggs 
with roasted coffee and water, 
heating, adding roasted coffee ex- 
tract to filtrate, drying. — 'Patented 
by F. A. Chase, Morris Plains, N. J. 
(Food Engng., April 1960, p. 148). 

2,903 ,372. Clarifying grape juice : 
By cooling, treating with sound 
waves to agglomerate argols and 
crystallize tartrates, then removing 
same juice. — Patented by L. H. 
Walker, Berkeley, California (Food 
Engng., April 1960, p. 148). 

8 1 1 ,798 . Citrus fruit concentrate : 
A citrus fruit juice concentrate 
of improved stability is obtained 
by removing the flavedo layer 
from citrus fruit, submitting the 
fruit (containing the albedo layer 
and tissue enclosing the juice sub- 
stantially intact) to enough pressure 
to rupture it and to remove the 
juice without crushing the seed; 
separately compressing the albedo 
and juice cell tissue to remove the 
albedo juice; adding the latter 
(1-5 per cent) to the fruit juice; 
and (before or after said addition) 
removing water from the fruit 
juice in successive freeze dehydra- 
tion stages (at 5°F). — Patented by 
Union Carbide Crop. (J. Sci. 
Fd. Agric., July 1960, p. ii. 34). 

811,545. Isolation of caramel 
colour : A caramelised carbohydrate 
solution, which contains substances 
inhibiting fermentation of sugars, is 
distilled (with addition of more 
water if necessary) to remove such 
substances and the remainder 
inoculated with an organism or 
enzyme which can ferment sugars 


present. Caramel colour bodies 
are present in the solution and can 
be isolated in relatively pure form. 
— Patented by Union Starch and 
Refining Co. Inc. (J. Sci. Fd. 
Agric., July 1960, p. ii. 42), 

810,218. Dried edible products: 
A process for the preparation of 
dehydrated foodstuff (e.g. carrots) 
in the form of dice or small 
flakes, comprises admixing the 
foodstuff (in discrete pieces) with 
enough dried powdered food sub- 
stance (e.g. cooked mashed potato 
powder) to absorb the surface 
moisture of the former without 
losing powdery consistency, then 
drying the pieces by evaporation 
(whilst mixed with or after sepa- 
ration from the powdered foodstuff). 
— Patented by R. A. S. Templeton. 
(J. Sci. Fd. Agric., July 1960, 
p. ii. 43). 

BOOK REVIEW 

Preservation of fruits and 
vegetables, by Girdhari Lai, G. S. 
Siddappa and G. L. Tandon 
(pp. 358), published by the Indian 
Council of Agricultural Research, 
New Delhi, 1960, Price: Rs. 11.50. 

This book is the first comprehen- 
sive publication in India dealing 
with the important subject of fruit 
and vegetable preservation and 
embodies results of researches 
conducted at the Central Food 
Technological Research Institute, 
Mysore and the former Indian 
Institute of Fruit Technology, 
Lyallpur on various scientific 
methods of preparing fruit juices, 
squashes, jams, jellies, marmalades, 
pickles, etc. , canning and bottling, 
and drying and dehydration of 
fruits and vegetables, etc. 

The publication is very useful 
for the Fruit and Vegetable Preser- 
vation Industry , Extension Workers, 
Home Science Colleges and others 
interested in the utilization of 
seasonal gluts of fruits and vegeta- 
bles particularly under the existing 
limitations of adequate transport 
facilities for these perishables. 

R.C.B. 
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Information from Foreign Joyrnals 

CFTRI has a Technical Translation Service vjrhich surveys technical and scientific publi- 
cations in modern European languages in the fields of Food Science and Technology. The 
Service offers facilities of translation of scientific articles mainly from German, French, Dutch 
and Italian periodicals and covers a large number of publications in these languages. The 
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Effect of garlic on the growth fi 
of yeasts and moulds, by Sreeni- J. 
vasamurthy, V., Sreekantiah, K. R. L 
and Johar, D. S., J. set. industr. P 
Res.j 1960, 19C (2), 61. — -Although pi 
garlic is extensively used in treating ti 
several disorders, the exact mecha- 9' 
nism of its action is not clearly t 2 
known. The medicinal action is ti 
believed to be partly due to its rt 
antibacterial and antifungal pro- b 
perty. The AA have studied ai 
here the effect of different concen- oi 
trations of garlic extract on the r< 
viability of mould spores and yeast \\ 
cells and on. the growth of yeasts and d 
moulds using Aspergillus niger^ c. 
Penicillium notatum and Torula ti 
Mtilis as test organisms. Garlic p 
extract is prepared by macerating o 
surface-sterilized (with alcohol) gar- a^ 
lie cloves in sterile distilled water, d 
The results show that the growth fi 
of the moulds was inhibited with p 
0.6 per cent garlic extract while with ii 
lower concentration, the sporulation ri 
was only delayed. The mycelial a 
weights were, however, more than c 
that of the controls. Spores of 1 
A. niger remain viable up to 12 hours is 
in mediums containing different a 
concentrations of garlic extract, c 
After 12 hours, only spores suspen d- n 
ed in 0.6 and 1.0 per cent levels are o 
inactivated and in 10 per cent garlic 1 
extract, the viability remains up to a: 
6 hours. Garlic extract also o 
inhibits the growth of yeasts, viz,, o 
Torula uiilis and the yeast cells tl 
remain viable up to 12 hours in v 
mediums containing more than 
0.2 per cent garlic extract. The re- 
sults of the present study indicate 
that garlic acts as a fungistatic ^ 
agent at lower concentrations while 
at higher concentration, it acts as a 
fungicidal agent. k.l.r. 

Studies on equilibrium rela- s 
tive humidity (E.R.H.) for passion v 
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fruit juice powder, by Pruthi, 
J. S., Ramu, S. D. V. and Girdhari 
Lai, ScL & Cult., 1960, 25, 489.— 
Passion fruit juice powder was ex- 
posed to ten different levels of rela- 
tive humidity ranging from 5 to 
91 per cent at SO'^C. The time 
taken by the powder to reach mois- 
ture equilibrium at each level of 
relative humidity was determined 
by taking the gain or loss in weight 
at varying intervals. Changes 
occurring in the powder with 
regard to texture, caking and colour 
were noted and the critical and 
danger points determined. Colour 
changes were evaluated by taking 
tintometer readings directly on the 
powder and also by measuring per 
cent light absorption by 2 per cent 
acqueous solution of the powder at 
different moisture levels. It is seen 
from the results that passion fruit 
powder is highly hygroscopic, pick- 
ing up moisture even at 10 per cent 
relative humidity. The E. R. H. 
at 30°C for the powder with 3 per 
cent moisture is about 6 per cent. 
The critical point regarding caking 
is about 6 per cent moisture level 
and the danger point about 5.5 per 
cent level when granulation is 
noticed. Mould attack was visible 
only at higher relative humidities. 
The colour of the powder was 
affected only after a moisture level 
of 9.0 per cent. Maximum retention 
of colour and flavour was found in 
the case of passion fruit powder 
with 3 per cent moisture or less. 

K.L.R. 

Chemical composition, keep- 
ing* quality and nutritive value 
of safflower and niger seed oils, 
by Narayana Rao, M., et aL, Bull. 
Nat. List. Sci. India, 1960, 15, 
115. — One variety each of safflower 
seed and niger seed were examined 
with respect to chemical composi- 


tion of the seed, kernel and oil. 
The stability of crude, refined and 
bleached safflower seed and niger 
seed oils was studied both by the 
A.O.M. test as well as by storing 
in aluminium and tinned brass 
containers for a period of three 
months and following the rate of 
development of peroxides. The 
results indicate that safflower seed 
and niger seed oils are easily 
susceptible to oxidative rancidity 
and are not as stable as groundnut 
oil. No significant difference bet- 
ween the growth promoting value 
of safflower seed oil, niger seed 
oil, groundnut oil and cow’s ghee 
was observed. Safflower seed and 
niger seed oils .were found to be 
almost completely digestible (to the 
extent of 95-98 per cent) by rat. 
In the case of young rats fed on an 
adequate diet containing safflower 
or niger seed oils at 10 per cent level 
the retention of nitrogen was about 
51 per cent, of calcium 60-62 per 
cent and of phosphorus 66-67 
per cent. 

Effect of grading and some 
pretreatments on the quality of 
deep fat-fried beans {DoUchos 
lahlab), by Bhatia, B. S., Prabhakar, 
J. V. and Girdhari Lai, Indian J. 
agric. Sci., 1960, 30 (1), 48.~Effect 
of grading and some pretreatments 
like blanching, pre-cooking and 
steeping in solutions of sodium 
chloride, potassium metabisulphite 
and citric acid on the quality of 
deep fat fried field beans has been 
studied. The results show that {a) 
field beans used for deep fat frying 
can be graded for maturity by 
floatation in six and nine per cent 
brines (w/w) which separate ten- 
der, partially mature and mature 
beans; {b) it is not considered 
possible to correlate maturity of 
beans with the proximate com- 
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position; (c) fried product from 
partially mature beans is good, but 
mature beans give the best product; 
(d) blanching in one per cent sodium 
bicarbonate or sodium hexameta- 
phosphate for four minutes is the 
best method of removing cuticle, 
which helps to reduce spurting 
losses, eliminates danger to the 
operator, reduces frying time and 
gives a uniform colour to the fried 
product; (e) loss of nutrients during 
blanching of field beans, though 
quite high (six per cent proteins, 
40 per cent salt soluble proteins, 
28 per cent ether extract and 16 per 
cent minerals), is considered of the 
same order as in canning and de- 
hydration; (/) removal of cuticle 
reduces fat loss by about eight per 
cent in the field beans ; f^) treatment 
with sodium chloride, calcium 
chloride, citric acid, or sulphur- 
dioxide has not been found to im- 
prove the quality of the fried pro- 
duct ; and (/z) cooking of beans before 
frying increases the fat uptake and 
results in a fried product of inferior 
quality. 

The effect of feeding diets 
containing insect-infested jo war 
on the growth and composition 
of blood and liver of albino rats, 

by Venkat Rao, S., et al.. Ami. 
Biocheni. exptl. Med., 1960, 20 (5), 
135. — -The effects of feeding a poor 
vegetarian diet containing insect- 
\ free and insect-infested jowar and 
/ Bengal gram on the growth and 
structure and composition of the 
liver of rats have been investigated. 
The mean gain in weight of rats on 
the uninfested jowar diet was 
slightly greater than that observed 
on the infested jowar diet. The 
average fat content of the livers of 
rats fed on the infested jowar diet 
was significantly higher than that 
of the livers of rats maintained on 
the uninfestedyozz;^r diet. 

Histological examination of the 
livers of rats fed for 6 months on the 
infested diet showed different 

degrees of centrilobular fatty infiltra- 
tion. On the other hand, the livers 
of rats fed for a similar period on the 
uninfested diet and the same 

diet supplemented with uric acid 
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(equivalent to that present in the 
infested jowar diet) did not show 
any fatty change. 

Analysis of piperine by spec- 
trophotometric method. Part I, 
by Ramachandra Rao, T. N., 
Dwarkanath, C. T. and Johar, D. S., 
J. & Proc. Inst. Cheni., 1960, 32 
(3), 125. — Piperine, the bite factor 
present in pepper, is estimated 
either by the A.O.A.C. method bas- 
ed on the determination of total 
nitrogen or by the spectrophotome- 
tric method based on the absorption 
maximum at 345 m/x. The present 
paper deals with the comparative 
study -of the two methods. The 
percentage of piperine in the origi- 
nal material and the oleoresin 
of ten different varieties, four, trade 
grades of export importance and 
three trade wastes of pepper deter- 
mined according to the two methods 
are given. Results show that pippr- 
ine values obtained by the spectro- 
photometric method are lower as 
compared to the crude piperine 
values by the nitrogen method. 
The' higher values in the latter 
method may be due to the presence 
of other nitrogenous substances. 
This comparative study reveals that 
the spectrophotometric method is 
simple and more accurate than the 
nitrogen estimation method. It is 
also specific as other nitrogenous 
substances present do not interfere 
with the true values for piperine. 

K.L.R. 

Composition of Indian mango 
chutney, by Tandon, G. L., 
Girdhari Lai and Sripathy, N. V., 
Indian Food Packer, 1960, 14 (5), 
6. — Nearly 80 per cent of the mango 
chutney pi'oduced in India is 
exported. Sixtyone samples of 
mango chutney have been analysed 
with a view to assessing the quality, 
determining to what extent they 
conform to the standards of U.K. 
importers and suggesting new speci- 
fications. The maximum, mini- 
mum and average values of the 
analysis for fruit slices, soluble 
solids, volatile and total acidity, 
.sugars, protein, sodium chloride, 
total and acid insoluble ash, moulds, 
yeasts and bacteria are given. 


Comparison of the results with the 
F.P.O. (1955) specifications and the 
U.K. Importers’ specifications 
shows that 93.5 per cent of the 
samples examined conform to the 
former while only 11.5 per . cent 
conforms to the latter. All the 
samples were free from any added 
preservative and artificial colouring 
matter. Wide variation in the 
composition of the sampels has an 
adverse effect on the export. If the 
Indian mango chutney industry 
should develop on right lines, 
maximum and minimum permissi- 
ble limits have to be laid down in 
the Fruit Products Order for each 
ingredient. The AA have sug- 
gested new specifications for fruit 
chutney. 

K.L.R. 

Crude fibre content as an 
index of adulteration in tomato 
ketchup, by Siddappa, G. S. and 
Beerh, O. P., J. sci. industr. Res., 
1960, 19C (5), 129.— This note 
deals with the application of crude 
fibre content as an index for detect- 
ing adulteration of tomato ketchup. 
The crude fibre content and the 
total solids of genuine as well as 
adulterated samples of ketchup 
containing 25 per cent of added 
pulps of carrot, ash gourd, pumpkin, 
sweet potato, papaya and apple 
pomace are given. It is found that 
the crude fibre content of genuine 
ketchup (1.45 per cent) is con- 
siderably increased (1.79-1.84) as a 
result of adulteration with other 
pulps due to the fact that all the 
adulterants used have higher crude 
fibre values than ripe tomatoes. 
Only in the case of ketchup adulte- 
rated with sweet potato, the fibre 
value is about the same. The 
presence of sweet potato can, how- 
ever, be detected by chromato- 
graphic identification of sugars 
in the ketchup as reported earlier by 
the AA. The crude fibre con- 
tent can, therefore, serve as a use- 
ful index in detecting adulteration 
particularly when supplemented by 
other methods based on lycopene 
and ^-carotene contents. 

K.L.R. 
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Paper chromatographic analy- 
sis of acids (Horizontal migra- 
tion method) : Part VII, by Mohan 
Rao, V. K., J. sci. indiistr. Res.^ 
1960, 19B (7), 265. — The circular 
Rf values of inorganic anions, 
arsenate, chromate, ferricyanide, 
ferrocyanide, halides, oxy-halides, 
nitrate, sulphate and thiocyanate 
have been determined in six 
. solvents, namely, ?z-butanol-amr 
monia , 7z-butanol-pyridine-water- 
ammonia, ethanol-ammonia-water, 
.2, 6-lutidine-water, collidine-water 
and 77-propanol-ammonia; the last 
three solvents have been used 
for the first time in the chromato- 
graphy of inorganic anions. The 
amount of water present in 2, 6- 
lutidine influences the Rf value and 
70 per cent aqueous lutidine has 
been found to give satisfactory 
results. Collidine saturated with 
\vater is useful in the separation of 
oxy-halides. The effect of varying 
pH on the Rf values of chloride and 
nitrate ions is not significant. The 
study of the chromatographic be- 
haviour of various chloride salts has 
shown that the presence of ammoni- 
um and lithium cations increases 
the R value of chloride ion relative 
to that of sodium or potassium ions. 

Quantitative estimation of car- 
bohydrates by paper partition 
chromatography, by Misra, S. B. 
and Mohan Rao, V. K., J. sci. 
industr. Res., 1960, 19C (7), 173. — ■ 
A simple micromethod for the 
quantitative estimation of aniline 
hydrogen phthalate (AHP) stained 
sugar spots has been standardized. 
Of the solvents examined for their 
effective elutability, besides forma- 
mide, the following are found 
suitable within 50-80 per cent 
concentration range: acetic acid, 
methanol, ethanol and acetone. 
The various factors that affect the 
accuracy and reproducibility of 
results in this method have been 
critically examined. As a result of 
the analysis of some sugar mixtures, 
using three different solvent systems. 


PART II (Indian) 

it is found that the overall error 
does not exceed T 6 per cent. 

BIOCHEMISTRY AND 
NUTRITION 

Effect of safiiowerseed oil and 
cholesterol on serum and tissue 
lipids in rats, by Patil, V. S. and 
Magar, N. G., Indian J. med. Res., 
1960, 48 (5), 623. — ^The effect of 
feeding 20 per cent saiffowerseed 
oil and cholesterol on the tissue and 
serum cholesterol, phospholipids 
and poly-unsaturated fatty acids is 
reported in this paper. Albino rats, 
maintained on a fat-free diet for a 
week, were fed a diet consisting of 
20 per cent saiffowerseed oil, 22 
per cent casein, 4 per cent salt 
mixture and 54 per cent sucrose 
and sufficient quantity of vitamins. 
The iodine value and linoleic acid 
content of the ^/z^/zf-pressed oil 
were 140 and 63 per cent respect- 
ively. 0.5 g. of cholesterol was 
given to one group of rats after 6 
weeks of feeding. The tissues, 
liver, kidney, heart, brain and serum 
were analysed after a feeding period 
of eight and half months. The 
amounts of total and poly-unsa- 
turated fatty acids; free, ester and 
total cholesterol ; and total phospho- 
lipids present in the tissues and 
serum of the rats fed safiiowerseed 
oil with or without cholesterol are 
given. The percentages of di-, 
tri-, tetra-, penta- and hexaenoic 
fatty acids have also been determin- 
ed and the results have been dis- 
cussed in the light of earlier reports. 
It is found that diet containing 20 
per cent safiiowerseed oil and 
cholesterol causes an increase in 
total and ester cholesterol and 
cholesterol to phospholipid ratio 
of tissues and serum of rats while 
the total phospholipids in the 
serum decrease. The percentages 
of dienoic, tetraenoic and pentaenoic 
acid on total fatty acids are lower 
and the total fatty acid higher in 
tissues and serum of animals fed oil 
wdth cholesterol than those of 
animals fed only the oil. K.L.R. 
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Xanthine oxidase and alkaline 
phosphatase activity in the 
breast milk of poor Indian 
women, by Bhavani Belavady, 
Indian J. med. Res., 1960, 48 (5), 
654. — Samples of milk from 137 
mothers have been analysed for 
xanthine oxidase activity, alkaline 
phosphatase activity and the related 
nutrients. Both xanthine oxidase 
activity and phosphatase activity 
decreased after the first month of 
lactation. Xanthine oxidase acti- 
vity had a direct correlation with 
the protein content and no correla- 
tion with the riboflavin content of 
milk. Alkaline phosphatase activi- 
ty had a direct correlation with the 
protein content and the ratio of 
free to total thiamine in milk. 

Mode of action of vitamin D. 
Experiments with low calcium 
rickets, by Krishna Rao, G. V. G. 
and PaUvardhan, V. N., Indian J. 
med. Res., 1960, 48 (5), 661.— 
Influence of vitamin D on citrate, 
calcium and inorganic phosphorus 
in serum and citrate and citrogenase 
activity in cartilage in low calcium 
rickets has been studied. Serum 
calcium, cartilage citrate and citro- 
genase activity \Yere low in low 
calcium rickets and rose to higher 
levels on treatment with vitamin D. 
Serum citrate in low calcium rickets 
was not significantly different from 
that of protected animals. Admini- 
stration of vitamin D brought 
about a sharp fall at 48 hours after 
treatment followed by a rise. The 
significance of these findings in 
low calcium rickets in relation to 
those, reported in low phosphorus 
rickets is discussed. It is conclud- 
ed that the primary biochemical 
lesion in vitamin D deficiency at 
the site of calcification consists in 
the breakdown of processes leading 
to the local formation of citrate. 

A study on urease from Caja- 
nus cajan Linn. Millsp, Part HI: 
Crystallization, by Nath, R. L. 
and Pradhan, T. K., Ann. Bio- 
chem. exptl. Med., 1960, 20 (5), 127, 
— Urease from Cajanus cajan has 
been crystallized by using 40 per 
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cent ethanol as the solvent. I^ower 
members of the primary monohy- 
dric alcohols have no inactivating 
effect on this urease. Preparations 
obtained with acetone are practically 
white and contain more of the 
water-soluble matter than those 
obtained with alcohol. Urease 
from Cajaniis cajan is specific for 
urea. 

Kwashiorkor in Hyderabad 
and Coonoor: A comparison of 
salient features, by Venkatacha- 
1am, P. S. and Gopalan, C., Indian 
J. med. Res., 1960, 48 (5).— 
The AA have given some salient 
clinical features of 107 cases of 
kwashiorkor investigated by them 
in a period of 8 months in Hydera- 
bad and compared them with those 
examined by them before in Co- 
onoor. All the patients belonged to 
the low socio-economic group. 
While, in Coonoor, rice was the main 
cereal, in Hyderabad jowar {Sor- 
ghum vulgare) with rice constituted 
the diets of the cases investigated. 
Significance of some of the regional 
variations in the clinical picture has 
been discussed. It would appear 
that the cases of kwashiorkor 
observed in Hyderabad were more 
severe than those in Coonoor. 

B.v.s. 

ENZYME 

Preparation of ubiquinone 
(coenzyme Q) from rice bran, 
by Krishna Murthi, C. R. and 
Vijay Varma, J. sci. indiistr. Res., 
1960, 19C (7), 180. — Ubiquinone 
has been isolated from the lipid- 
soluble concentrates of the rice 
bran, in an yield of 40 mg./lOO g. 
of the rice bran concentrates. The 
identity of ubiquinone has been 
confirmed through the study of its 
ultraviolet absorption spectra as 
well as the spectra of the potassium 
borohydride reduced product. 

MICROBIOLOGY 

Nutritional requirement of 
Lactobacillus leichmannii, by Gupta, 
Y. P. and Das, N. B., Ami. 
Biochem. exptl. Med., 1960, 20 (5), 
119. — The minimum nutritional 


requirement of Lactobacillus leich- 
mannii and the presence of certain 
factor or factors in tomato juice 
which stimulate the growth of this 
organism have been reported. , The 
amino-acids arginine, tryptophan, 
valine, glutamic acid, threonine, 
histidine, leucine, serine, phenyla- 
lanine, cystine, aspartic acid, lysine, 
tyrosine, Ao-leucine and alanine, as 
well as calcium pantothenate, 
niacin, folic acid, guanine and uracil 
are necessary for adequate growth 
of the organism. The requirement 
of lysine, serine, tyrosine and iso- 
leucine as well as that of folic acid, 
guanine and uracil is only partial. 

Pyridoxal or pyridoxamine phos- 
phate can replace DL-alanine. The 
requirement of pyridoxal is elimina- 
ted if D-alanine is present in the 
medium. In an otherwise com- 
plete medium containing L-alanine 
but no vitamin Bq, D-alanine is 
essential for the growth of this 
organism. 

Tomato juice, liver extract, meat 
extract, Difco peptone, Difco yeast 
extract and potato extract contain 
certain factor or factors which 
stimulate the growth of this orga- 
nism. 

Some characteristic properties 
of the stimulating factor or factors 
pi'esent in tomato juice have been 
studied. A part of the stimulating 
factor is dialysable and part non- 
dialysable. Part of the factor is 
soluble in ether. The factors are 
stable to heat and hydrogen pero- 
xide. It is destroyed by acid 
hydrolysis with the release of a 
number of amino-acids, suggesting 
thereby that at least a part of the 
factor is peptide in nature. 

Influence of Aspergillus niger 
and Penicillium notatum • on 
cottonseed oil, by Waheed Khan, 
A. and Chughtai, I. D., Curr. Sci., 
1960, 29 (3), 100. — Cottonseed oil 
is used as the substrate for cultivat- 
ing Aspergillus niger and Penicillium 
notatum and the nature of changes 
caused by the moulds on the physico- 
chemical characteristics of the oil 
is reported. The strains were first 
cultivated in appropriate basal 


media containing 10 per cent (v/v) 
of cottonseed oil. After the incuba- 
tion period, the residual oil was 
separated by extraction with petro- 
leum ether, passing through a 
column of anhydrous sodium sul- 
phate and evaporating the ether at 
room temperature. The oil was 
analysed for melting point, acid 
value, iodine value, thiocyanogen 
value, degree of rancidity and fatty 
acid composition. The results are 
compared with the initial values for 
the oil. It is found that A. niger 
mainly attacks oleic acid while. 
P. notatum attacks both oleic and 
linoleic acids decomposing them 
to free acids. This is also indicated 
by the progressive rise in acid 
value. The rancidity of the oil 
first increases and then falls down 
probably due to the formation of 
ketones which are removed or 
broken down in the later stages of 
fermentation. Similarly, there is 
an appreciable rise in the melting 
point of the resultant oils. 

K.L.R. 

GENERAL 

Constitution of mangiferin, by 
Ramanathan, J. D. and Seshadri, 
T. R., Curr. Sci., 1960, 29 (4), 131. 
— Mangiferin, a crystalline com- 
pound, can be isolated from the leaf 
and bark of mango tree, from unripe 
mango, and from the heartwood, 
the highest yield (2.5 per cent) 
being from the bark. The AA 
have studied the configuration of 
mangifeidn. It is a xanthone de- 
rivative. Experiments carried out 
on the preparation of derivatives of 
mangiferin, characteristics of the 
two methyl esters, hydrolysis of 
the glu coside, etc., show that the 
sugar present in mangiferin is 
probably glucose which is directly 
linked to a nuclear carbon atom. 
This carbon atom is most likely to 
be in the 2-position of the xan- 
thone nucleus. An earlier report, 
however, indicated that man- 
giferin is the glucoside of 1:3:6:7- 
tetrahydroxy xanthone with the 
sugar molecule linked in the 7- 
position. 

K.L.R. 
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ANALYTICAL 

The estimation of residual 
solvents in spice oleoresins, 
by Paul H. Todd, Jr., Food TechnoL 
1960, 14 (6), 301.— The food 
additives amendment of 1958 to 
the Federal Food, Drug and Cos- 
metic Law establishes the require- 
ment of tolerance levels for poten- 
tially harmful food additives. In 
manufacturing spice oleoresins, a 
number of solvents are employed, 
and some of them will no doubt 
come under the. purview of the 
law. It is important, therefore, for 
users of oleoresins to have a simple 
and reasonably accurate technique 
for determining the presence and 
amounts of commonly employed 
solvents. This paper reports a 
technique for evaluating residual 
solvents at levels below 50 ppm 
with accuracy of within±12 ppm. 
Results are reported using methy- 
lene chloride, ethylene dichloride, 
trichloroethylene hexane, methanol, 
isopropanol, and acetone, although 
the principle can be extended to any 
solvent. Each solvent was studied 
individually, and then used in com- 
bination. The general method 
employed involves adding an 
internal standard of benzene diluted 
in toluene to a 50 g. sample of the 
oleoresin and distilling the toluene 
into a Clevenger trap. The benzene 
is present in a known concentration 
in the oleoresin, and the levels of 
the other solvents are then related 
to it by making a gas chromatogra- 
phic analysis of the distillate. The 
technique reported meets the 
following criteria: (1) The method 
is simple and requires little operator 
time. (2) A minimal sample size can 
be used. (3) Results are fairly con- 
sistent and reliable at the levels 
required. 

Use of gas chromatography in 
measuring the ethylene pro- 
duction of stored apples, by 

Meigh, D. F., J. Sci. Fd. Agric., 
1960, 11 (7), 381.— Gas chroma- 
tography has been used to analyse 
the ethylene produced by stored 
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PART III (Foreign) 

apples. This was achieved by Mateles, R. L., 'Nature, 1960, 187, 
using a sensitive flame ionisation 241. — Reducing sugars are estimat- 
detector and a column long enough ed by the ferricyanide reduction 
to separate ethylene from possible method and its modifications based 
interfering substances. Mea- on the spectrophotometric measure- 
surements of the rate of ethylene ment of the amount of prussian 
production by apples stored in blue formed when excess ferric 

various concentrations of carbon iron is added to the reactant mix- 

dioxide show that high carbon dio- ture. This method has certain 
xide concentrations have a greater limitations particularly with con- 
retarding effect on ethylene produc- centrations greater than 150-200 /xg. 
tion than on carbon dioxide pro- of the reducing sugar. The author 
duction. Apples kept at room describes the use of oxalic acid 
temperature for a week before which has long been known to 
storage produced ethylene at an peptise prussian blue sols in the 
abnormally high rate for about ferricyanide method. The glucose- 

the next 80 days. ferricyanide mixture is heated for 

Specific detection of glucose 15 minutes on a water bath, cooled 
on paper chromatograms, by 5 ml. of ferric iron solution 
Salton, M. R. J., Nature^ 1960, 186, ^^d 1 ml, of 0.8 per cent aqueous 
966. — The present note describes oxalic acid solution added rapidly 
the method of specific detection of ^o it. The volume is made up to 
glucose on paper chromatograms ^5 ml. and after standing for 15 
using the glucose oxidase indicator minutes, the optical density at 520 
reagent called ‘Glucostath Mono- is measured with a Beckmann 
saccharides derived from poly- spectrophotometer. A reagent 
saccharides are first separated with bi^nk experiment is also done. The 
w-butanol-pyridine-water solvent optical density-glucose concentra- 
system, the chromatogram dried tion curve is a straight line obeying 
in air and then sprayed with the Beer’s law up to 300 ^g. of glucose. . 
‘Glucostat’ reagent. If sugars are The reactant solution is perfectly 
first separated with acidic solvents ^i^ar even after standing for 1-2 
like 7Z-butanoi-acetic acid-water, the hours while if gunis are used to sta- 
chromatograms have to be steamed bilize the sol, microscopic aggre- 
for 5-10 minutes before spraying, g^tes can be seen after 10-15 
The indicator dye, o-dianizidine, minutes and flocculation occurs 
present in reagent locates glucose rapidly. ^ The reducing action of 
by giving a permanent pinkish- oxalic acid does not interfere in the 
brown colour. Even 10-20 ju,g. of method as it is very low. The 
glucose can be readily detected by present study points out the advan- 
this method. Quantitative estima- ^^.ges of using oxalic acid in the 
tion is, however, not possible as the ferricyanide reduction method for 
coloured complex adheres strongly reducing sugars to obviate earlier 
to the paper and is not extracted limitations. 

with several solvents. The amount k.l.r. 

of glucose can be determined by 

first eluting the separated spot and ANTIBIOTICS 

then developing the colour with Thermal and nonthermal de- 

‘Glucostat’. Other monosacchari- gradation of Acronize chlorte- 

des can be identified by drying the tracycline in fish and some 

paper chromatogram in air after shellfish, by Kline, et al, Food 

detecting the glucose and then over- TechnoL, 1960, 14 (6), 305.— This 

spraying with aniline phthalate. study was undertaken to determine 

K.L.R. the effect of several processing 
Ferricyanide reduction me- methods on the degradation of vary- 
thod for reducing sugars, by ing amounts of CTC contained in 
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fish flesh. In some experiments 
the amounts of CTC found in the 
flesh initially were much greater 
than would be expected under 
commercial conditions. Purpose 
was to find out what level of CTC 
could be expected to degrade com- 
pletely and the amounts remaining 
when total antibiotic destruction is 
not experienced. The following 
observations were made: 

Frying flounder fillets in deep fat 
for 10 minutes completely degraded 
the antibiotic contained in the 
fillets at the levels shown. After 
5 minutes of frying, at least 40 per 
cent of those fillets that originally 
contained 1 ppm CTC gave 
negative assays. Pan frying was 
slightly more effective than broiling 
for deactivating CTC in flounder 
fillets. In either case, small resi- 
dues of CTC remained in those 
fillets that had originally assayed 
3 ppm CTC and more. Pickling 
processes reduced activity of the 
antibiotic from 78 to 100 per cent 
in the flesh of herring — probably 
due to leaching and degradation 
which occur during pickling. In 
canning experiments with haddock, 
salmon, sardines and tuna, after 
the prescribed retorting time for the 
canned product, no antibiotic re- 
mained in the samples tested. In 
fact, it is likely that CTC was 
completely inactivated with 50 per 
cent of the full retorting time. In 
smoking experiments with Alaska 
cod and salmon, most loss of 
antibiotic activity occurred during 
cooking of the ‘hot smoked' pro- 
duct. The smoke itself imparted 
microbiological activity, making it 
difficult to ascertain the precise 
amount of CTC degraded during 
the process. Shellfish. At all levels 
shown the frying of oysters reduced 
the amount of CTC to an average of 
16 per cent of the level in the raw 
product; stewing reduced it to an 
average of 25 per cent of antibiotic 
from scallops that had contained 
up to 0.23 ^g/g; at higher levels 
positive values began to occur. 
Lower CTC levels in raw shrimp 
shov/ed a higher per cent retention 
after boiling than did higher levels, 


i.e., those above 1.3 fxgjg. It is 
concluded that for average cooking 
conditions and normal pickling and 
smoking procedures, practically no 
chlortetracycline is found if the 
antibiotic is employed at the re- 
commended levels. 


BIOCHEMISTRY AND 
NUTRITION 

Effect of extraction rate of 
flour and of supplementation 
with soya meal on the nutritive 
value of bread proteins, by 
Guggenheim, K. and Naomi 
Friedmann, Food Technol.^ 1960, 
14 (6), 298. — Twenty kinds of 
bread were prepared from flour 
differing in extraction rate (74, 82, 
86, 90 and 95 per cent) and forti- 
fication with soya meal (0, 6, 9 and 
12 per cent). Lysine per gram of 
nitrogen increased with both ex- 
traction rate and percentage of soya. 
Threonine increased and methio- 
nine decreased with the percentage 
of soya, and both did not appreciably 
change with extraction rate. 
The nutritional value of bread 
proteins was assessed by determin- 
ing the net protein ratio (NPR). 
When only bread provided dietary 
protein, the NPR rose as the per- 
centage of extraction of soya added 
increased. Soya improved the nu- 
tritive value of proteins of both 
white and dark breads. When 
bread supplied one half only of 
dietary protein, the other half being 
derived from casein, neither 
extraction rate nor soya improved 
the nutritional value of the protein. 
Whereas lysine is the limiting amino 
acid in bread proteins and is sup- 
plied in increasing amounts . by 
increasing the percentage of extrac- 
tion or of soya added, this amino 
acid is not limiting in bread-casein 
diets. Improvement of the nutri- 
tional value of dietary proteins by 
increasing the percentage of flour 
extractions or fortification with 
soya meal may, therefore, be expect- 
ed in diets in which wheat products 
represent the predominant source 
of protein. 


CEREALS 

A photomicrographic study of 
mechanically damaged wheat 
starch, by Sandstedt, R. R. and 
Flelen Schroeder, Food TechnoL, 
1960, 14 (6), 257. — The damage 
that occurs to starch during wheat 
flour milling has long been known to 
be a factor influencing the baking 
properties of the flour. Damage 
to the starch is largely responsible 
for differences in water absorption, 
handling properties of the dough, 
sugar production and slackening 
during fermentation. It also has 
been shown to affect loaf volume 
and the tenderness of the crumb. 
Recently, increased emphasis has 
been placed on starch damage and 
on methods for its determination 
because of the advent of new me- 
thods of wheat conditioning, impact 
milling, air classification of flour 
fractions, and continuous bread 
making procedures. . The purpose 
of this paper is to show the charac- 
teristics of damaged wheat starch 
by means of photomicrographs. 
Figure 17 of this article brings 
together in one picture the rapid 
swelling and digestion of damaged 
starch in comparison with the very 
slow subsequent digestion of un- 
damaged portions of the granule. 

FISH 

Amino-acid composition of 
herring {Cliipea hareiigus) and 
herring meal. Destruction of 
amino-acids during processing, 
by Gjermund Boge, J. Sci, Fd. 
Agric.j 1960, 11 (7), 362.' — The 
complete amino-acid cornposition 
has been determined for herring, 
herring meal and intermediates in 
the production of latter. The 
values found for herring meal agree 
fairly well with earlier published 
data. No destruction seems to take 
place under processing at ‘Optimal’ 
conditions, while condensing of 
press water at extremely high 
temperature causes severe damage 
to several amino-acids. Destruction 
of amino-acids is also pronounced 
in heat-damaged herring meal. 

Nutritive value of fish. II. 
Biotin, folic acid, pantothenic 
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acid and free amino acids of 
various salt-water species, by 
Loughlin, M. E. and Teeri, A. E., 
Food Res., 1960, 25 (4), 479. — The 
AA have reported quantitative 
information concerning biotin, folic- 
acid, pantothenic acid and quali- 
tative information regarding free 
amino acids present in market 
fresh samples of various species of 
salt-water fish including shellfish. 
In the case of mackerel, a unique 
difference is noted, viz., the absence 
of the dipeptide, anserine, which 
occurs in all the other species 
studied. Presence of several water 
soluble peptides in the fish muscle 
is indicated since on hydrolysis 
of the water extracts of most 
species, the amino acid distribution 
shows a greater variety and a 
higher concentration. 

B.v.s. 

FLAVOUR 

A study of a spectrophoto- 
metric method for the flavour 
evaluation of insecticide treated 
vegetables, by Daniel Rosenfield, 
et al, Food Res., 1960, 25 (4),513. 
— Untreated and insecticide treated 
vegetables with flavour differences 
. were lyophilized. Solvent extracts 
of the lyophilized vegetables and 
their condensates obtained during 
lyophilization were examined in 
the visible, ultraviolet and impaired 
regions for spectral differences. 

Differences in spectra were 
observed with carbon disulphide 
extracts of the condensates in the 
impaired region. No differences 
were found in extracts of the 
lyophilized vegetables in different 
spectral regions with one exception. 
Ethyl alcohol extracts of control 
and BHC-treated carrots and turnips 
had different spectra in the ultra- 
violet region. 

B.v.s. 

FRUIT AND VEGETABLE 
PRODUCTS 

Effect of variety and maturity 
of fruit on acetylmethylcarbinol 
and diacetyl content of fresh 
citrus juices, by Hill, E.C., et al., 
Food TechnoL, 1960, 14 (6), 268. — 
Acetylmethylcarbinol and diacetyl 
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in citrus juice are detectable by 
colorimetric methods based on the 
Voges-Proskauer reaction. Lactic 
acid bacteria, especially Lactobacillus 
and Leiiconostoc, are active pro- 
ducers of these substances in citrus 
juices. During the evaporation of 
juice in manufacturing orange 
concentrate, a build-up of these 
microorganisms may occur and 
accumulate diacetyl. Diacetyl may 
produce an undesirable ‘butter- 
milk' off-flavour. Since acetylme- 
thylcarbinol and diacetyl are 
metabolic products of micro- 
organisms, any increase of these 
compounds in juice indicates 
increased microbial activity. The 
diacetyl test, sufficiently sensitive 
to both acetylmethylcarbinol and 
diacetyl,, gives adequate warning 
of increased microbiological activity 
in juice during concentration so 
that proper measures may be taken 
to prevent spoilage of the product. 
Results of this study indicated 
a definite effect of both fruit 
variety and maturity on the diacetyl 
value of fresh citrus juices. Pine- 
apple and Valencia orange and 
Marsh grapefruit juices showed 
definite and consistent increases 
in diacetyl values as the fruit 
advanced in maturity. Dancy 
tangerine, Hamlin orange, and 
Duncan grapefruit juices showed 
an upward trend in diacetyl values, 
although data for individual juice 
samples were erratic. Diacetyl 
values were due most probably 
to acetylmethylcarbinol. A high 
diacetyl value of freshly extracted 
citrus juice may give some indica- 
tion of maturity without reflecting 
the quality of the juice as to 
flavour or microbial content. 

Quality of cabbage dehydrat- 
ed after chemical or steam 
inactivation of enzymes, by 
Makower, R. U. and Boggs, M. M., 
Food Teclmol., 1960, 14 (6), 295. 
— This study reports a comparison 
of two methods of enzyme inactiva- 
tion, by steam and by chemical 
means, in dehydrated cabbage. 
Ascorbic acid content, physical and 
organoleptic measurements of co- 
lour, and appraisal of odour and 
flavour were related to the method 
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and extent of enzyme inactivation. 
The effects of blanching, vacuum 
infiltration, drying and rehydration 
were also studied. A chemical 
method for inactivating enzymes 
without the use of heat was applied 
to cabbage before dehydration. 
The initial quality of chemically 
treated cabbage was somewhat 
inferior to non -infiltrated steam- 
blanched controls with respect to 
colour, flavour and ascorbic acid. 
Chemical inactivation, however, was 
equivalent to steam-blanching in 
effectiveness of enzyme inactivation 
and in stabilization of residual 
colour, flavour and ascorbic acid 
during storage for 6 months at an 
elevated temperature. Rehydration 
of cabbage resulted in large losses 
of ascorbic acid in all samples. 
The non-filtrated and water-infil- 
trated, unblanched cabbage lost 
nearly all ascorbic acid in dehydra- 
tion. Improvement in colour and 
flavour in AES -infiltrated cabbage 
was shown to be possible through 
method modification. 

The separation of organic 
and inorganic acid anions in 
filtered tomato puree by parti- 
tion chromatography, by Bradley, 
D. D., J. agric, Fd. Chetn,, 1960, 
8 (3), 236. — A method, employing 
silicic acid partition chromatograph- 
ic techniques, is described for the 
separation of those organic and 
inorganic anions which contribute 
to the acidity of tomatoes. Acids 
were converted to the hydrogen 
form by passing filtered puree 
through the cation exchange resin, 
Dowex-50. Titratable and total 
acidity were determined by titrat- 
ing an aliquot of filtered tomato 
puree before and after resin treat- 
ment, respectively, with 0.1 N 
sodium hydroxide to a phenol red 
end point. Separation of acids 
was quantitative and total recovery 
was approximately 94 per cent of 
the total acidity. Then acids 
(acetic, lactic, fumaric, malic, pyrro- 
lidone carboxylic, citric, phosphoric, 
hydrochloric, sulfuric, and galac- 
turonic) were found to be present 
in the filtered tomato puree. The 
phosphate, chloride, sulfate, and 
galacturonate ions had not pre- 
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viously been separated from tomato 
puree by partition chromatography 
or reported as constituents of the 
total acidity. 

Lactic acid production by 
fermentation of citrus peel juice, 
by Kagan, J. J., Pilnik, W. and 
Smith, M. D., J. agric. Fd. Chenu, 
1960, 8 (3), 236. — Citrus peel juice 
is produced in large quantities 
during the manufacture of canned 
citrus juices. A study was under- 
taken to determine the possibility 
of producing lactic acid by fermen- 
tation of this waste juice. Fermen- 
tations were conducted at 45° C in 
the presence of excess calcium 
carbonate to neutralize continuously 
the acid formed. A naturally occur- 
ring lactobacillus isolated from a 
fermenting grapefruit juice was able 
to accomplish a 90 per cent efficient 
conversion of sugars to lactic acid 
in a period of 44- to 5 days only in 
the presence of accessory nutrients. 
Growth factors supplied by yeast 
autolyzate or malt sprouts were 
particularly beneficial. Analyses of 
the fermentation runs were con- 
siderably simplified by the use of a 
cation exchange method for deter- 
mining the lactic acid produced 
during fermentation in the presence 
of calcium carbonate. 

Flavonoid pigments of Lathy- 
ms odor atm, by Harborne, J. B., 
Nature, 1960, 187, 240. — Lathy- 
riis odoratus, the sweet garden pea, 
has been analysed for the pigments 
present in it by paper chromato- 
graphy and absorption spectropho- 
tometry. Three deep coloured 
varieties, Air Warden (scarlet 
cerise), Harrow (deep carmine) and 
Jupiter (deep purple), each re- 
presenting a separate colour class 
with respect to the anthocyanins, 
have been used for the study. 
Nineteen anthocyanins and three 
flavonol glycosides have been isolat- 
ed and identified. Their distribu- 
tion in the three varieties of pea is 
given. Most varieties are found to 
contain, besides the three flavonol 
3-rhamnosides, several other fia- 
vonol glycosides in small quantities. 
The Study reveals the presence 
of two new series of anthocyanidin 
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glycosides, the 3-rhamnosides 
and S-glucoside-3-rhamnosides in 
Lathyriis. The present discovery 
of five different kinds of glycosides 
in the sweet pea indicates that 
domestication has a marked effect 
on pigment synthesis. Contrary 
to an earlier report, related antho- 
cyanidins and flavonols are found to 
occur together in all the varieties- 
■ examined indicating the close bio- 
synthetic relationship that exists 
between the two classes of pigments. 

K.L.R. 

Colour measurement and de- 
terioration in grape and berry 
juices and concentrates, by 
Ponting, J. D., Sanshuck, D. W. 
and Brekke, J. E., Food Res., 1960, 
25 (4), 471. — The work reported 
here includes studies on tempera- 
ture conditions and rates at which 
colour of red-pigmented juices 
changes perceptibly as well as a 
means of evaluating the colour and 
colour changes of a given product 
during processing or storage. 
Experimental details regarding the 
preparation of juices and concen- 
trates are given. The colour cha- 
racteristics of juices of grape, 
strawberry and boysenberry have 
been determined by spectrophoto- 
metric measurements. Thermal 
degradation of the red colour of 
these juices is expressed in terms of 
time necessary for a 10 . per cent 
decrease in ab.orbaiicy at the 
absorption maximum of each juice. 
The absorption spectra of boysen- 
berry concentrates stored at differ- 
ent temperatures illustrated a pro- 
gressive change in colour from red to 
brown. 

B.V.S. 

MALTING 

Kaffir corn malting and brew- 
ing studies. IV — The extraction 
and nature of the insoluble 
amylases of kaffircorn malts, by 
Novellie, L., jf. ScL Fd. Agric., 
1960, 11 (7), 408.— The c^-and 
^-amylases produced by the ger- 
mination of kaffircorn may be either 
soluble or insoluble depending on 
the variety of the kaffircorn. The 
insoluble amylases occur chiefly in 
malts from ‘birdproof^ kaffircorn 


and sweet sorghum. The amylases 
of these varieties, unlike the bound 
amylase of barley, are active in the 
insoluble state. Proteins, peptone, 
ethylenediamine, histidine and 
compounds containing the group — 
N.C (X). N~(where X is not 
oxygen) effect maximum liberation 
of the insoluble amylases. Partial 
solution is obtained with salts, 
surface-active agents and certain 
basic substances. The release of 
the amylases is not a proteolytic 
process but possibly a desorption 
from the surface of an insoluble 
protein. 

NUTS 

Effect of moisture content on 
the storage of Brazil nuts, by 
Ayerst, G. and Budd, D., J. Sci. Fd. 
Agric., 1960, 11 (7), 390. — Current 
practice in the collection, handling 
and storage of Brazil nuts is 
described. Laboratory and field 
methods of determining moisture 
contents, the relationship between 
moisture content and relative humi- 
dity, and the effect of moisture 
content on respiration rate have 
been investigated. In storage experi- 
ments, deterioration was slow both 
at very low and very high moisture 
content whereas rather rapid spoil- 
age occurred at intermediate levels. 
These findings are discussed with 
reference to current commercial 
practice and work on other seeds. 

SPICES 

Effect of electron beam irradi- 
ation on the microbial content 
of spices and teas, by Lerke, P. A. 
and Farber, L., Food TechioL, 
1960, 14 (6), 266. — Spices are 
known to be contaminated to vary- 
ing degrees with mold spores, 
^''easts, bacteria and sometimes with 
insects. This contamination re- 
presents a potential source of trouble 
when the spices are incorporated 
into food preparations such as 
sausages and other ready-to-serve 
meats. To eliminate this possible 
cause of spoilage raw spices are 
generally treated to reduce the 
microbial and insect content. Ra- 
diation treatment seemed to be 
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Youf favourite toothpaste coxnes to you in a Collapsible 

Tube, a speciality of The Metal Box Company of India Ltd. 

Wherever necessary, this tube is given an inner 

coating of a specially devised, chemically 

inert lacquer that keeps the toothpaste 

from reacting with the metal of the tube 

itself. The tube collapses with 

reducing contents, thereby protecting iKS 

the toothpaste from oxidation and 

dehydration. The Metal Box 

Collapsible Tube is therefore 

a functional as well as a convenient 

package. It is scientifically designed 

to ensure that the toothpaste r 

remains fresh for pcionths. WlfW! 











Backed by their knowledge and 
experience drawn from India and 
abroad, Metal Box are manufacturing 
a wide range of scientifically 
designed packages for 
the consumer goods you use. 












The Metal Box Company of India Limited 
Barlow House, 59C Chowringhee, Calcutta 
factories and Sales Offices 

Calcutta Bombay Madras Delhi Mangalore 


Over 1000 manufacturers in India are being 
supplied by Metal Box with scientifically 
designed containers and closures that go to 
pack Rs 100 crores worth of consumer 
goods every year. 

OPEN TOP CANS for processed fruit, vegetables, 
fish and dairy products 
GENERAL LINE CONTAINERS for confectionery, 
tea, biscuits, baby foods, edible oils, paints, 
insecticides, powders, etc. 

COMPOSITE CONTAINERS of cardboard metal 
COLLAPSIBLE AND RIGID TUBES for toothpaste, 
ointments, adhesives and pills 
CROWN CORKS for carbonated drinks 
R. S. PILFER-PROOF AND OTHER 
CLOSURES for bottled products 
COMPONENTS for radio, automobile and 
electrical industries 

PUBLICITY MATERIAL including advertising 
tablets and calendars 

PLASTIC PRODUCTS including Diothene’bags, foil 
laminate pockets and injection mouldings 
HARDWARE including trays and table mats 
MACHINERY Can Closing and Reforming and 
Bottle Sealing Equipment 


2915 a 




As manufacturers of cans in which 
edibles are packed, we have to take our 
job seriously. That is why we installed 
complete modern equipment in our 
factory and can say with confidence that 
your food packed in our cans remains 
fresh, maintains its colour and is hyf/e- 
nically preserved. 

We can supply large quantities at com- 
petitive rates and give early deliveries. 


POYSHA INDUSTRIAL COMPANY 

PRIVATE LIMITED 
Mesent Road, Sewri, Bombay 15 
Phone: 72863 * Grams: 'SANCANS' 

Manufacturers of Open Top Sanitary Cans • Closures 
• Crown Corks • Lithographed and Plain Tin Cans 


BECKMAN DB ULTRAVIOLET SPECTROPHOTOMETER 

Ex: M/s BECKMAN INSTRUMENTS INC. U.S.A. 

This is a least expensive but most versatile instrument covering ultraviolet and visible regions 
for quantitative and qualitative analysis in agricultural, food, clinical, pharmaceutical, plastic 
laboratories and chemical works and Research institutions.' It incorporates a double beam operation 
and the controls are few.^ It has a direct readout system reading in absorbance and % transmittance. 
With the wave length drive accuracy and the new inexpensive potentiometric recorder it forms the 
moderately priced ratio— Recording uV^visible spectrophotometer. A special flame attachment is 
available and estimation of more than 30 elements. 

Special features : 

Wave length range 220-780 m/u (linear), wavelength scroll 200-800mu. 

Resolution better than 1.2 mu. from 220-325 mu. 

Visible better than 4.0 from 325-700 mu. 

Slit: programmed and manual adjustable (0.01-2.00 mm). 

Cells : 1 to 40 mm. light path. 

For further details approach Sole Agents: 

TOSHNIWAL BROTHERS (PRIVATE) LIMITED 
198, Jamshedji Tata Road, Bombay 1. 


Branches: 


Kachery Road, 
Ajmer (Rajasthan) 


172, Dharamtolla St., 
Calcutta 13 


14-B/4 N.E.A. 
New Delhi 5. 


Round Tana 
Mount Road, Madras 2. 
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I Continual supervision in 
j the production of Coca- 
j Cola assures you of a 
I quality product at all times. 
I Serve It as cold as you can. 
I It tastes best ICE-COLD 
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PURE DRINKS (NEW DELHI) 
PRIVATE LIMITED 
Connaught Lane 
NEW DELHI 


PURE DRINKS 
PRIVATE LIMITED 
9, Lovegrove Road 
Worn Naka 
BOMBAY 


PURE DRINKS (CALCUTTA) 
PRIVATE LIMITED 
209 Karnani Estate 
Lower Circular Road 
CALCUTTA 
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National Research Development Corporation of India 


The Regional Research Laboratory 
Hyderabad 
for 

bleaching of groundnut oil, 
cold-pressed castor oil and cottonseed oil 

Sole Distributors: 
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Head Ofnce: Bombay 
Calcutta • Madras • New Delhi • Bangalore • 
Kanpur • Ahmedabad • Secunderabad 
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Everyone who makes glass 
apparatus needs Pyrex Tubing. 
The Pyrex catalogue lists no 
fewer than 80 standard lines, 
all in healthy demand. 

Who uses all this tubing? 
Hospitals, research labs for 
Government and industry, 
universities, schools. 

PYREX are always improving 
their production methods 
to attain even higher standards 
of quality. This is one good 
reason (among many) why 
everyone who is- looking 
for quality glassware looks 
for PYREX 


is made from Pyrex borosilicat^ j 

, . ^ ^ I Regd. Trade Mark 

chemically durable I 

— and functionally matches all other 1 

PYREX glass apparatus | 

In addition, its chemical composition is now I 

completely free from arsenic I 

Sizes 2 mm to 100 mm o/diam — the largest j 
size-range available in borosilicate glass | 

Wall Thickness Standard Wall. Heavy Wall, I SiOr J 

Extra Heavy. Also Capillary range j 

Length Tubing is supplied in standard lengths i 
of approximately 5 feet d-iiy 

SPECIAL problems concerning 'manipulated 

tubing can be referred to the PYREX Service 

Department, who will gladly construct special |. ^i^SS 

laboratory equipment to your drawings, in O 

consultation (if necessary) with your scientific i . 

and technical staff j 

® AVAILABLE FROM ALL LEADING DISTRIBUTORS 

SOLE AGENTS: GORDHANDAS DESAI (PRIVATE) LIMITED 

PHEROZSHAH MEHTA ROAD FORT BOMBAY I Also at CALCUTTA MADRAS NEW DELHI 
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BUHLER offers complete plants for the 

t manufacture of Macaroni 

|||£ @ 

Bi B ^ ^ products: macaroni, spaghetti, 
noodles, elbows, shells, stars, 
vermicelli, etc. These plants 
include Automatic Extrusion Presses. 
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The Presses are completely automatic, performing 
all the operations — blending, mixing, kneading 
IN SERVICE idxtyfh LIES SUCCESS and extrusion. The Automatic Extrusion Presses 
w are available in three sizes : 250 lbs. per hour, 

550 lbs. per hour, and 1,000 lbs. per hour. 
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Vitamin A foMhe Van»Iti Intt|istry 



Specially developed for 
the vanaspati industry 
by Hoffmann- La Roche, 
Basle, Switzerland — 
VANITIN offers unique 
advantages: 

★ A pure synthetic 
product — diluted with 
refined, peroxide-free 
groundnut oil 

'k No unpleasant taste 
or odour 

k Easy to use, and 
offers unvarying quality 
and uniform stability 

k Supplied in different 
batch- size containers, 
direct from 

air-conditioned godowns 







‘ROCHE’ Synthetic Vitamin A Acetate 
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Vitamin A was first synthesised 
by a Roche research team in 1947 


ROCHE PRODUCTS PRIVATE LIMITED, Bombay. 


Sole Distributors; VOLTAS LIMITED 

Bombay - Calcutta - Madras - New Delhi - Bangalore • 
Cochin - Kanpur - Secunderabad - Ahmedabad 
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For a regular and good supply 
I of Vitamin A 

i;| from milk and milk products 
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synthetic Vitamin A 

Ensure a regular and good supply of 
Vitamin A from milk and milk products, 
by adding ‘ROCHE’ Synthetic Vitamin A. 

It makes up for the seasonal variations in 
the Vitamin A content of the milk, assuring a 
uniform supply of this vitamin. 




— pioneers and leaders 

in the synthesis of vitamins 
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ROCHE PRODUCTS PRIVATE LIMITED, 
Bombay 1 

Sole Distributors : 


VOLTAS LIMITED 

Bombay - Calcutta - Mad ras - 

New Delhi - Bangalore - Cochin - Kanpur • 

•Secunderabad - Ahmedabad 
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C.F.T.R.I. PUBLICATIONS: (Semi-technical) LEAFLETS 

(Also avaUable under one cover Price Re 1.00 plus postage) 

Horne Scale Fruit and Vegetable Preparations Series 


Preparation and Preservation of Orange Squash. 

” >> » Lime or Lemon 

Squash. 

>» »> » Limejuice Cordial. 

>» >» » Lemon or Lime 

Barley Water. 

»» >> Mango Squash. 

>• »> M Passion Fruit 

Squash. 

>* »» » Fruit Syrups. 

>> >» » Unfermented 

Apple Juice. 

n .» ,> Tomato Juice. 

Canning and Bottling of Fruits. 

>. ?> ,, it Vegetables in brine. 

Canning of curried Vegetables. 

Drying of Fruits. 

„ Vegetables. 

Preparation of Jams. 

„ Mango and other Preserves. 

,, Petha Candy. 

,, Guava Jelly. 

. ,, Orange Marmalade. 

,, Sweet Mango Chutney. 

,, Guava Cheese. 

,, Tomato Ketchup. 

,, Mango Leather. 

. Sweet Turnip Pickle. 

„ Mango Pickle in Oil. 

,, Lime and Green Chilli Pickle. 

„ and Preservation of Spiced Carrot 

Juice. 


28. Preparation and Preservation of Apple Cider. 

29. „ Grape Wine. 

30. Preparation of Vinegar. 

31. List of equipment (along with cost and availability) 

for cottage-scale work. 

32. Preparation and uses of Banana Chips. 

33. Preparation and Preservation of Cashew Apple 

Jam. 

34. Preparation of Cashew Apple Candy. 

35. Preparation and Preservation of Cashew Apple 

Juice. 

36. Preparation and Preservation of Cashew Apple 

Syrup. 

37. Canning of Mangoes. 

38. Canning of Jack Fruit- 

39. Preparation and Preservation of Jack Fruit Nectar. 

40. Preparation of Jack Fruit Jelly. 

41. Preparation of Jack Fruit Pickle. 

42. Preparation of Ginger Preserve and Candy. 

43. Preparation and Preservation of Pineapple Juice. 

44. Canning of Pineapple. 

45. Preparation and Preservation of Pineapple Jam. 

46. Canning of Sapota Segments. 

47. Preparation and Preservation of Sapota Squash. 

48. Preparation and Preservation of Sapota Jam. 

49. Preparation and Preservation of Loquat Jam. 

50- Preparation and Preservation of Loquat Jelly. 

51. Preparation of Canned Loquats. 

52. Dehydration of Ripe Bananas. 

53. Canning of Ripe Bananas. 

54. Canning and Bottling of Processed Peas. 

55. Preparation and Preservation of Almond Syrup. 


Indian Sweets Series 

1. Preparation and Preservation of Shrikhand Wadi. 2. Preparation and Preservation of Reraw Wadi, 

3. Preparation and Preservation of Rossogolla. 


Substitute Food Series 

1. Preparation of Soyabean Milk. 5. Preparation of Bamboo Chutney (Sweet). 

2. „ Synthetic Grains. 6. Canning of Bamboo Shoots in Syrup. 

3. „ Groundnut Milk. 7. ,, ,, ,j ,> >> Brine. 

4. „ Bamboo Candy. ' 8. „ „ „ » Curried Vegetables. 

For further particulars write to the Division of Information and Statistics, Central Food 
Technological Research Institute, Mysore 


Annual Subscription-Inland: Rs. 9; Foreign: sh. 18, $ 3.00 

Editor: R. C. Bhutiani. Secretary, Editorial Board: K. L. Radhakrishnan. 

Printed in India by K. -A.. Korula at the Wesley Press, ^Mysore City. 
Published by the Central Food Technological Research Institute, Mysore. 
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This publication embodies the Proceedings of a Symposium j 

held at the Central Food Technological Research Institute, Mysore, j 

under the Presidentship of Late Dr S. S. Bhatnagar. More than i 

loo delegates from all parts of the country representing horticulturists, a 

fruit and vegetable products manufacturers (both indigenous and | 

modern), and allied industries like Machinery, Additives, Packaging, j 

etc., participated in it. , ‘ | 

The volume is packed with up-to-date technical and statistical | 

data on several aspects of the Industry in more than 65 papers read | 

and presented by scientists, technologists, industriali.sts, as well as im- i 

porters and exporters of fruit and vegetable products. Besides, there are | 

some papers which bring out adequately the various stages of develop- 
ment of the Industry in the country and the handicaps with which it is 
faced today. The inclusion of the discussions which followed each of 
the papers read, has added to the usefulness of the book. It also con- J 

tains the Recommendations of the Symposium submitted to the Planning 1 

Commission for consideration in respect of schemes to be included in | 

the Second Five-Year Plan, and a comprehensive subject index. The j 

recommendations of the Symposium have already found their weight = 

with the authorities concerned in taking appropriate steps for the | 

systematic development of the Industry. | 

In short, this book gives an authoritative account of the Status 
of Fruit and Vegetable Preservation Industry in India, provides 
technical information on several aspects of the Industry and also outlines 
its scope for future development. 

I 

Price: Inlarid: Rs. 6 (postage extra); Foreign: $2.50; 15sh. 

Requests for supply may please be sent to the Division of Information and Statistics, 
Central Food Technological Research Institute, Mysore, 
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Preparation and Preservation of Orange Squash. 

,, ,, ,, Lime or Lemon 

Squash. 

Lime] uice Cordial. 
Lemon or Lime 
Barley Water. 
Mango Squash. 
Passion Fruit 
Squash. 

Fruit Syrups. 
Unfermented 
Apple Juice. 

,, ,, ,, Tomato Juice. 

Canning and Bottling of Fruits. 

„ „ ■ ,, ,, Vegetables in brine. 

Canning of curried Vegetables. 

Drying of Fruits. 

„ Vegetables. 

Preparation of Jams. 

„ Mango and other Preserves. 

,, Petha Candy. 

,, Guava Jelly, 

„ Orange Marmalade. 

„ Sweet Mango Chutney. 

,, Guava Cheese. 

„ Tomato Ketchup. 

,, Mango Leather. 

,, Sweet Turnip Pickle. 

„ Mango Pickle in Oil. 

j, Lime and Green Chilli Pickle. 

„ and Preservation of Spiced Carrot 

Juice. 


28. Preparation and Preservation of Apple Cider. 

29. ,, ,, ,, Grape Wine: 

30. Preparation of Vinegar. 

■31. List of equipment (along with cost and availability) 
for cottage-scale work, 

32. Preparation and uses of Banana Chips. 

33. Preparation and Preservation of Cashew Apple 

Jam. 

34. Preparation of Cashew Apple Candy. 

35. Preparation and Preservation of Cashew Apple 

Juice. 

36. Preparation and Preservation of Cashew Apple 

Syrup. ‘ 

37. Canning. of Mangoes. 

38. Canning of Jack Fruit* 

39. Preparation and Preservation of Jack Fruit Nectar. 

40. Preparation of Jack Fruit Jelly. 

41. Preparation of Jack Fruit Pickle. 

42. Preparation of Ginger Preserve and Candy. 

43. Preparation and Preservation of Pineapple Juice. 

44. Canning of Pineapple. 

45. Preparation and Preservation of Pineapple Jam. 

^ 46. Canning of Sapota Segments. 

47. Preparation and Preservation of Sapota Squash. 

48. Preparation and Preservation of Sapota Jam. 

49. Preparation and Preservation of Loquat Jam. 

50* Preparation and Preservation of Loquat Jelly. 

51. Preparation of Canned Loquats. 

52. Dehydration of Ripe Bananas. 

53. Canning of Ripe Bananas. 

54. Canning and Bottling of Processed Peas. 

55. Preparation and Preservation of Almond Syrup. 


Indian Sweets Series 

1. Preparation and Preservation of Shrikhand Wadi. 2. Preparation and Preservation of Besan Wadi. 

3. Preparation and Preservation of Rossogolla. 


1 Preparation of Soyabean Milk.; 

2. „ Synthetic Grains. 

3. ,, Groundnut Milk. 

4. „ Bamboo Candy. 


Sjibstitute Food Series 

5. Preparation of Bamboo Chutney (Sweet). 

6. Canning of Bamboo Shoots in Syrup. 

7. ,, ,, ,, „ Brine. 

8. „ „ „ ,, ,, Curried Vegetables. 


For further particulars write to the Division of Information and Statistics, Central Food 
Technological Research Institute, Mysore 
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VARIETAL DIFFERENCES IN THE PHYSICO%IiEMJCA4^^ARAGTEMSM^ OF 

INDIAN APPLEsF'jBXBrB'' 

By J. S. Pruthi, C. M. Parekh and GirdhariTal 

{Central Food TecJuiological Research Institute^ IFlysore) 


Variations in the physico-chemical characteristics of 10 varieties of apples grown in Kashmir 
have been presented and discussed. The ten varieties studied are Lai Ambri, Golden Delicious, 
Red Delicious, Lai Turesh, Lai Turesh Nawabi, Tarial Kesri, Rajai Kashmiri, France 
Kashmiri, Red Pippin and Yellow Pippin. 

Sugars constituted the major portion of the total carbohydrates and reducing sugars alone 
comprised 70-90% of the total sugar make-up. The acidity ranged from 0.47 to 0.73% W/W as 
malic acid. There was no significant difference in different varieties in respect of total 
astringency. All varieties were rich in pectin (3.35 to 3.73% on fresh weight basis) but poor in 
ascorbic acid (5.84-9.89 mg.%), protein (0.06-0.3%) and iron (0.48-1.35 mg.). Their relative 
dessert quality, fruit weight, fruit size and their suitability for technological purposes have also 
been discussed. 


A survey of literature^ revealed that though 
considerable work had been done overseas^, 
little published information was available on 
varietal differences in the physico-chemical 
composition of Indian apples except for the work 
of Singh and LaF who reported the specific 
gravity, "^Brix, acidity and tannin content of 
juices of 19 varieties of apples (grown in Kulu 
valley) purely from the point of view of cider 
making. The present report covers detailed 
^physico-chemical characteristics of 10 varieties 
of Kashmir apples hitherto not reported in 
literature. 
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Experimental 

Raw material: Ten varieties of Kashmir 
apples, namely, Lai Ambri {or Amri), GoldeJi 
Delicious^ Red Delicious, Lai Turesh (or La 
Troush), Lai Turesh Nawabi, Tarial Kesri, Rajai 
Kashmiri, France Kashmiri, Red Pippin and Yellow 
Pippin (Plates I & II) purchased through a local 
(Mysore) fruit contractor were used. 

Physical characteristics: Twelve healthy fruits 
picked at random from each of the different 
varieties were individually examined for weight, 
diameter and height. 

Analytical methods: One lb. random samples 
from each of the 10 lb. lots of apples were utilised 
for analysis. Individual fruits were hand-peeled, 
cored and cut into small pieces with stainless steel 
knives. Immediate analyses of aliquots thereof 
were conducted for moisture, ascorbic acid, 
sugars and acidity. The other constituents 
(Table 2) were determined during the course of 
3-4 days, during which period, the prepared 
material was kept in small, brown, capped and 
waxed bottles in a freezer at 20° F till required 
for analysis. All items of analysis were conducted 
in duplicate. 

Moisture, acidity, crude fibre, ash and calcium 
were determined by the standard A.O.A.C. 
methods^ pectin b}^ Carre and Hayne’s^, sugars 
by Lane and Eynon’s®, protein by the micro- 
Kjeldahrs"^, phosphorus by Fiske and Subba 
Rao's^, iron by Wong’s^ and true ascorbic acid 
by Robinson and Stotz’s^® methods. 
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VARIETAL DIFFERENCES IN THE PHYSICO-CHEMICAL CHARACTERISTICS OF INDIAN APPLES 








Plate 1. Varieties of, Indian Apples: 1. Lai Amri 2. Rajai Kashmiri 
Pippin 5. Red Delicious 


3. Red Pippin 4. Yellow 








Plate II. 


8. Lai Turesh Nawabi 


Colour ofthefleshof different varieties of apples for table purpc 
was evaluated by measuring the per cent light scores have bei 
transmission of the acetone extracts of macerated 
apples (5g./50 ml.) at 420 and 650 m^. , R. 

Organoleptic evaluation: Freshly sliced apples Data on the j 
of different varieties were presented to a panel of ics of different 
judges comprising ten members of the scientific Tables 1 and 2 
staff of the Division, to determine their suitability Physical char, 
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Table 1. Physical characteristics of ten varieties of Indian apples ' 




■w 


j Colour of flesh 

1 ■ 





ta 






wrganoiepnc evaluation 


External 

o 



Colori- 
metric 
reading at 





Varieties of 








apples 

appearance 
and colour 

.ti N 

4; 

o 

^ r-: 

Height 

Visual 

colour 

Texture 

Taste 

-M 

iH o 

T— 1 




C3vY 

(cm.) 

420 

650 

of flesh 

g Cl 
o o 




5 


m/>t 




i 

o 

u) 

Lai Ambri 

Golden Delicious 
Red Delicious 

Pink to red 
Greenish 

Yellowish red 

3.0 

2.9 

3.5 

6.5-8.5 

5.1-6.1 

6.0-7.0 

5.0- 6.5 

5.0- 5.9 

5.0- 6.2 

78.0 
70.5 

73.0 

\ 

93.0 i 

94.0 1 
94.0 

White 

White 

Light 

1 

1 Firm 
Medium 
Soft 

j Normal 
[ Normal 
Acidic 

59 

59 

56 

Lai Turesh Nawabi 

Red 

. 

2.6 

5.3-6.2 

5.4-6.3 

65.0 

89.5 

yellow 

White 

Medium 

Slightly 

59 

Lai Turesh 

Tarial Kesri 

Red ^ 

Kesri colour 

3.3 

4.3 

; 5.3 -6.4 
; 6.3-7.0 

6.0-6.4 

5. 5-5. 9 

70.0 

73.0 

90.0 

90.0 

White 

Light 

Firm 

Firm 

acidic 

Acidic 

Acidic 

j 58 

58 

Rajai Kashmiri 

Light greenish 
yellow 

Pale greenish with 

5.2 

I 7.0-8.0 

I 

I 5.6-6.5 

j 72.5 

93.0 

yellow 

White 

Medium 

Normal 

65 

France Kashmiri 

3.9 

7.0-7.4 

4.0-4.5 

61.0 

91.0 

Pale 

Soft 

Normal 

63 

Red Pippin 

reddish tinge I 
Deep red 

2.4 

5.3 -7.0 

4.1-4.8 

75.0 

91.5 

greenish 
White to 

Medium 

Good 

70 








pale 




Yellow Pippin 

Light yellow 

4.7 

6.0-7.0 

5.0-6.0 

86.5 

92.0 

greenish 
Pale ^ 

Medium 

Good 

78 








greenish 

yellow 





Per cent light transmission of 50 ml. acetone extract prepared from 5g. of flesh in each case. 


Table 2. Comparative chemical composition of ten varieties of Indian apples {Season: Oct. — Nov., 1954) 



Varieties 

_ 

Chemical characteristics 

'u 

"rt S 

w 

cl o 

o 

o 

CO 

p 

o 

‘o 

TJ '.r: 

<L> a 

H: ^ 

^ C3 

w 

o 

_ u 

'M’u 

« a 

■ c? ^ 

g| 

u 

C 

dt 

Y 2^ 

^ C! 

'o ^ 



OQ 

KlQ 



hiA 





Dry matter % 

18.07 

12.30 

15.82 

14.50 

18.86 

10.40 

15.60 

18.64 

16.57 

17.57 

Acidity (w/w) % (As malic 

0.63 

0.73 

0.58 

0.47 

0.62 

0.52 

0.67 

0.51 

0.55 

0.59 

acid) 

Reducing sugars % 

10.09 

5.45 

7 22 

7.82 

8.13 

9.52 

8.34 

9.12 

8.80 

8.20 

Total sugars % (As invert) 

12.30 

7.08 

9.18 

9.06 

9.39 

12.11 

8.62 

9.90 

11.30 

10.95 

Non-reducing sugars %... 

2.10 

1.55 

1.86 

1.18 

1.20 

2.46 

0.27 

0.74 

2.38 

2.61 

Sugar/ acid ratio 

19.90 

9.70 

15.80 

19.30 

15.10 

23.20 

12.90 

19.40 

20.50 

18.50 

Total astringency % ... 

0.13 

0.10 

0.09 

N.D. 

0.12 

0.12 

0.13 

0.12 

0.11 

0,13 

Tannins % 

0.06 

0.04 

0.04 

N.D. 

0.06 

0.05 

0.06 1 

0.04 

0.06 

0.05 

Pectin (as Ca, pectate) % ... 

3.35 

3.38 

3.37 

N.D. 

3.73 

3.39 

2.54 

3.73 

3.57 

3.32 

Protein (N X 6.26) % 

0.38 

0.11 

0.06 

0.07 

0.13 

0.07 

0.20 

0.07 

0.07 

0.30 

Crude fibre % 

1.60 

1.51 

1.47 

1.50 

1.73 

2.05 

1.57 

2.25 

1.72 

1.85 

Ascorbic acid (mg/lOOg.) ... 

7.52 

7.45 

8.86 

7.82 

9.89 

6.72 

8.28 

8.53 

8.61 

5.84 

Ash % 

Calcium (Ca) mg % 

0.34 

0.26 

0.22 

0.25 

0.31 

0.26 

0.29 

0.20 

0.35 

0.33 

9.78 

16.00 

10.15 

7.56 

6.74 

11.10 

6.96 

13.51 

19.50 

16.58 

Phosphorus (P) mg % 

Iron (Fe) mg % ... ! 

12.02 

1.34 

18.18 

0.86 

18.18 

0.86 

7.30 

0.98 

7.95 

0.73 

8.26 

0.58 

8.84 

0.97 

7.03 

0.48 

j 16.94 

1 0.52 

i 

8.16 

1.11 


N.D. = Not done. 
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of dessert quality, Yellozv Pippin and Red Pippin 
were better t\miRajai Kashniri^ France Kashmiri^ 
Lai Afnbri and Golden Delicious. The rest of the 
varieties were somewhat acidio according to 
Indian taste (Table 1)^". 

From technological angle, medium or bigger 
apple fruits are preferred as less labour is involved 
in their preparation. The Red Pippin and Lai 
Turesh Nazuabi apples were rather too small, 
while Raj aiKash7niri, Yellozv Pippin, Tarial Kesri 
and France Kashmiri apples were of good size, 
the other varieties being of medium size (Table 1). 

CHEMICAL COMPOSITION 

Sugars: A study of Table 2 reveals that 
sugars constitute the major portion of carbo- 
hydrate make-up or total soluble materials. The 
total sugar content in most of the varieties ranged 
from 9.06 to 12.30 per cent except in Golden 
Delicious and Rajai Kashmiri wherein the sugar 
content was 7.08 and 8.62 per cent respectively. 
Further, the reducing sugars comprised 70-90 
per cent of the total sugar make-up. 

Acidity: The acid fraction of the fruit is of 
interest as it affects the eating as well as cooking 
quality and is also of importance in the manufacture 
of products like juice, cider, jam and pre- 
serves. The acid content in different varieties 
ranged from 0.47 to 0.73 per cent (as malic acid). 
The sugar: acid ratio in most of the varieties 
ranged from 15.10 to 20.50, except in Golden 
Delicious and Rajai Kashmiri wherein it was low 
(9.70 and 12.90 respectively) while, in Tarial 
Kesri, it was slightly high (23.20). 

Astringency: There was no significant differ- 
ence between varieties in respect of total astrin- 
gency which ranged from 0.10 to 0.13 per cent, 
while tannin content ranged between 0.04 to 
0.06 per cent only. 

Pectin: All the ten varieties of apples were 
rich in pectin, ranging from '3.35 to 3.73 
per cent except in Rajai Kashmiri which had only 
2.54 per cent pectin on fresh weight basis. 

Other constituents: The crude fiber ranged 
from 1.47 to 2.25 per cent. Apples were poor 


in protein (0.06—0.30 per cent), ascorbic acid 
(5.84 — 9.89 mg/100 g.) and iron (0.48 — 1.35 mg./ 
100 g.). They were only a fair source of calcium 
(6.74—19.5 mg. per cent) and phosphorous 
(7.03 to 18.18 mg. per cent). 

It is, however, not possible, as would be evident 
from preceding discussion, to distinguish between 
the ten varieties examined regarding their 
relative quality because of the possibility of 
further variations within each variety when grown 
in different regions having different climatology 
and other agri-cum-horticultural conditions. The 
fairly high pectin content of all the varieties of 
apples under study makes them suitable 
for the manufacture of jam and jelly. In fact, 
excellent jellies were prepared from apple peels 
alone. Their suitability for dehydration^^ and 
preserve making^^ has been reported elsewhere. 
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It maybe added here that the estimation of the dessert quality is obviously a personal opinion. For example, 
Rhode Island Greening is not commonly considered a dessert apple, yet there are people who consider it of better eating 
quality than Delicious'. The dessert quality is also known to vary with maturity, relative astringency or sugar/acid 
ratio, locality where grown and season, etc. 
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UTILIZATION OF PALM SUGAR IN THE PREPARATION AND PRESERVATION OF 

FRUIT PRODUCTS 

By S. Ranganna and G. S. Siddappa 

{Central Food Technological Research Institute, Mysore) 

Palm sugar, when utilized in the preparation of fruit products, causes discolouration of 
the product, leaves an undesirable sediment and results in slight haziness in the case of 
transparent products. It affects the taste of delicately-flavoured fruits like oranges. This 
sugar can, however, be utilized in the preparation of certain fruit products like jams, 
squashes, syrups, etc., which have a dark or deep colour especially those made from 
highly coloured and flavoured fruits like plums, berry fruits, pomegranate, jaman, etc., 
without any marked deleterious change in their flavour. 


i 


I 

I 


r 


The present investigations were carried out 
to find a suitable use for palm sugar particularly 
in view of the government policy to encourage its 
manufacture and its non-acceptability by the 
consumer for reasons of colour and flavour in 
spite of its being more nutritious. 

Experimental 

MATERIALS AND METHODS 

Palm sugar received from the Palm Gur Adviser 
to the Government of India was utilised in this 
investigation. Analytical data for this sugar are 
given in Table 1. Sugars were estimated by 
the method of Lane and Eynon^ and reflectance 


Table 1. Analysis of pahi sugar 


1. Moisture 


0. 47% 

2. Sucrose 


95. 21% 

3. Reducing sugars, as invert 


0. 5% 

sugar 

... 

4. Water insoluble solids ... 


0. 71% 

5. Ash ... 


0. 25% 

6. Acidity (as the equivalent 


0.009% 

percentage of CaO) ... 


7. Tintometer readings for 


9Y, 3.2R, l.OB 

74. 0% 

syrup of 62°Brix 

8. Transmission at 550 m/^ 

... 

(using 62° Brix syrup 
and Lumetron colori- 


(0.1308 optical 
density) 

meter) 

9. Reflectance colour (for 



solid sugar using photo- 


1 

volt reflection meter) 


33. 25% 

Tristimulus Amber 

... 

Tristimulus Green 

... 

51. 5% 

Tristimulus Blue 

x=6.*30>6 

y=:0.S488 

z=0.1456 

11.5% 

10. Chromaticity co-ordinates 

11. Remarks: Syrup — Dirty 

yellow colour ; much 
sediment ; peculiar 

... 



characteristic palm gur 



taste 

... 
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measurements were made with a Photovolt reflec- 
tion meter. Transmission readings of the syrup 
were taken on a Lumetron colorimeter (Model 
S-401). 

The methods employed for the preparation of 
different products using palm sugar were as 
follows: 

I. CANNED FRUITS 

(a) Pineapple slices: Pineapple slices were 
canned in cans of 40L X 300' size using syrup of 
45° Brix containing 0.25 per cent added citric 
acid. The cans were exhausted to a temperature 
of 85°C at the centre of the can, sealed, pro- 
cessed for 15 minutes in boiling water and cooled. 

{b) Orange segments in syrup : Segments of loose 
jacket oranges [Sangtra) were lye peeled, filled 
into plain cans of 301' X 311' size at the rate of 
9 oz. per can and covered with syrup of 50° Brix 
containing 0.25 per cent added citric acid. The 
cans were exhausted to 85 °G at the centre of the 
can, sealed and processed at 95°C for 13 minutes 
and then cooled. 

(c) Mango slices in syrup: Alphonso mango 
slices were canned in plain cans of 401' X 411' 
size using syrup of 40° Brix containing 0.1 per cent 
added citric acid. The cans were exhausted and 
processed for 20 minutes in boiling water and 
cooled. 

II. PINEAPPLE JAM 

The jam was prepared according to the follow- 
ing specifications: 


Fruit content (on fresh wt. basis) ... 45.0% 
Total soluble solids ... 70.0% 

Acidity as anhydrous citric acid ... 0.7% 
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Table 2. Cut-out data of canned mango slices 




Cane Sugar 



Palm Sugar 



3 months 

6 months 

3 months 

6 months 


R.T. 

(24-28°C) 

37°C 

R.T. 

(24-28°C) 

37°C 

R.T. 

(24-28°C) 

37°C 

R.T. 

(24-28°C) 

37°C 

Vacuum, inches 

17.5 

15.5 

16.5 

14.5 

17.5 

15.5 

15.0 

12.0 

Head-space, inches 

7/16 

5/16 

7/16 

7/16 

5/16 

5/16 

5/16 

5/16 

Drained weight % ^ 

57.73 

58.2 

57.2 

57.5 

61.35 

58.2 

57.38 

57.73 

Refractometer solids at 
20°C % 

26.3 

24.8 

26.2 

25.6 

26.3 

24.5 

26.2 

26.5 

Internal condition of can ... 

Normal 

Slight 

feathering 

Slight feathering 

Normal 

Slight feathering 

Fruit — Appearance 

Normal 

Normal 

Normal 

Normal 

— Flavour 

Full fruit flavour 

Full fruit 
flavour 

Mild 

flavour 

Full fruit flavour 

Full fruit 
flavour 

1 Mild 

1 flavour 

Syrup— Appearance 

Attractive; clear 
yellow 

Attractive 

yellow 

; clear 

Unattractive; slight- 
ly cloudy ; viscous ; 
and pale yellow sedi- 
ment present. 

Unattractive; yellow- 
ish brown; sediment 
present. 

— Flavour 

Characteristic 

Characteristic 

Normal 

Normal 

General remarks 

Good 

Good 

Fair 

Fair 


Table 3. Cut-out data of pineapple slices and orange segments canned in palm sugar syrup 


%- 

,, ■ 'V. 

k -<1 ■ 



Pineapple Slices 

Orange Segments 


3 months 

6 months 

3 months 

6 months 


R.T. 

(24-28°C) 

1 

37°C I 

R.T. 

(24-28°C) 

37°C 

R T ^ 
(24-28° C) 

37°C 

R.T. 

(24-28°C) 

37°G 

Vacuum, inches 

11.0 

10.5 

11.5 

10.5 

14.5 

14.0 

15.0 

10.5 . 

Head-space, inches 

1/8 

1/4 

3/8 

1/2 

1/4 

1/8 

1/2 

5/16 

Drained weight % 

55.3 

58.4 

50.6 

55.5 

49.0 

30.0 

49.0 

50.0 

Refractometer solids at 

■ 20°C% 

25.2 

26.2 

25.3 

25.3 

25.2 

24.2 

. 25.3 

24.5 

Internal condition of can ... 

Slight feathering 

Heavy feathering 

Heavy 

feathering] 

Medium 

feathering 

1 

Medium 

feathering 

Heavy 

1 feathering 

Fruit — Appearance 

Attractive 

Attractive 

Attractive 

Attractive 

— Flavour 

Normal 

N ormal 

Slight 

metallic 

after 

taste 

Sweet ; weak flavour 
of fruit 

Slight 1 
after taste I 

After taste 
present 

Syrup — Appearance 

Attractive ; deep 
yellow; sediment 
present 

Attractive 
yellow ; 
present 

; deep 
sediment 

Pale yellow; sediment 
present 

Dull yellow; sediment 
present 

— Flavour 

Normal 

Slight loss 
of flavour 

Normal 

Slight 
after taste 

Mild flavour 

Mild ■ 
flavour 

Lacked 

flavour 

General remarks 

Good 

Fair 

Good 

Fair 

■■ . ! 

Fair 

1 Fair 

1 

Fair 

Poor 
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Table 4. 


Cut-out examination of synthetic syrups and orange squash 



Storage 

period 

(months) 


Storage 

temp. 

°C 


Colour 


Clarity 


Flavour 


General quality 
(Remarks) 


Raspberry syrup 


Rose syrup 
Pineapple syrup 


Orange squash 


... 

6 

24-28°C 

Attractive 

Dull hazy; con- 

Characteristic 

1 

Good except for 


1 


Pinkish red 

tains sediment 


slight sediment 


i 





and haziness 



37*C 

do 

do 

do 

do 

... 

6 

24-28°C 

Attractive, Rose 

do 

do 

do 



37°C 

do 

do 

do 

do 

... 

6 

24-28°C 

Unattractive 



Fair 




Brownish- 

do 

do 

do 




yellow 






37°C 

do 

do 

do 

do 

... 

3 

24-28°C 

Unattractive, 

Cloudy 

Taste of stored 

Fair ■ 




dull orange 


product 




2TC 

do 

do 

do ■ 

do 


6 

24-28°C 

Unattractive 

do 

Acidic, lacked 

Poor 






orange flavour. 







taste of stored 







product 



1 

37°C 

do 

do 

do 

do 


Citrus pectin of 200 jelly grade was used to 
facilitate the setting of the jam. 

III. SYRUPS AND BEVERAGES 

(a) Synthetic syrups: Rose, Raspberry a 7 id Pme- 
apple: Stock syrup of 70° Brk containing 0.1 
per cent citric acid was prepared by heating the 
syrup to boiling, filtered and cooled The fruit 
syrups were prepared from the stock syrup by 
adding synthetic essence and an appropriate 
permitted colour, viz,, Carmoisine for rose syrup, 
Fast Red E for raspberry syrup andTartrazineN.S 
for pineapple syrup. The syrups prepared were 
packed in glass bottles of 12 oz. capacity. 

(b) Orange squash: The following recipe was 


adopted: 

Juice • ... 25.0% 

Total soluble solids ... 45.0% 

Acidity as anhydrous citric acid ... 1.5% 

Sulphur dioxide (in the form of 

potassium metabisulphite) ... 350 ppm 


Vita Crush Orange essence and EdicoT Orange 
AG colour were also added. The product vvas 
filled into 12 oz. bottles. 

Similar ' products were prepared using cane 
sugar to serve as controls. 

The different products prepared were stored 
at room temperature (24-28°C) and 37°C and 
examined at the end of 3 and 6 months. Eight 
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persons, who were well acquainted with fruit and 
vegetable products and their routine examination, 
were requested to judge the samples for their 
organoleptic quality. 

Results and Discussion 

The results of the cut-out examination of 
canned mango slices, pineapple slices and orange 
segments are given in Tables 2 and 3. The 
difference in the vacuum, drained weight, 
refractometer solids and the internal condition of 
the can in the products canned either in cane 
sugar syrup or in palm sugar syrup was not marked. 
The colour of the fruit was similar in both the 
cases ; the covering syrup in the case of palm sugar, 
however, was more brownish than in the case of 
cane sugar. Further, the drained syrup in the 
canned product prepared from palm sugar con- 
tained a brownish sediment which tended to 
impart an unattractive and cloudy appearance 
to the product. There was no perceptible differ- 
ence in flavour with the exception of orange 
segments which developed an after-taste at the 
end of 6 months. 

The results of cut-out examination of stored 
samples of synthetic syrups and orange squash 
are given in Table 4. The palm sugar did not 
have any effect on added colour in the case of 



370 


THE EFFECT OF INCORPORATION OF MANGO CUSTARD IN MILK DIETS, ETC. 



I 


1 



syrups. The light coloured products, like pine- 
apple syrup, however, failed to take up the brilliant 
hue of the added colour. Further, the syrups 
were slightly hazy in appearance, and- on storage, 
sediment settled at the bottom of the container. 
There was no perceptible effect on the flavour 
of the product. In the case of orange squash, 
the product did not take up the bright hue of the 
added colour and was lacking in its characteristic 
flavour. 

The following general conclusions may be 
drawn from the experimental data; 

1. • Palm sugar does not have any perceptible 
effect on the flavour in the case of highly flavoured 
fruits like mango or pineapple. 

2. Palm sugar imparts a deep brown colour 
to the syrup in spite of clarification with citric 
acid and boiling, while cane sugar syrup prepared 
in a similar way is colourless or pale white in 
colour. Light-coloured products like pineapple 


syrup and orange squash do not therefore take 
up the bright hue of the added colour. 

3. It contains insoluble matter which causes 
haziness in synthetic syrups and is also res- 
ponsible for the formation of sediment in canned 
fruits and synthetic syrups. This is, however, 
masked to some extent by fruit pulp in the case 
of squashes. 
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THE EFFECT OF INCORPORATION OF MANGO CUSTARD IN MILK DIETS 
ON THE GROWTH AND COMPOSITION OF LIVER OF RATS 



Supplementation of the daily diet with orange 
juice and fruits has been shown to improve the 
nutritional status of children^’^. A preliminary 
account of the results of studies on strained baby 
foods containing mango pulp in supplementing 
milk diet is given in this note. 

The two strained baby foods used in the investi- 
gation were canned mango custard and dehydrat- 
ed mango custard (mangotin) both of which 
contained mango fruit pulp. The method of 
preparation of these products have already been 
described^ Samples of canned and dehydrated 
mango custard were analysed for protein, calcium, 
ascorbic acid and carotene contents by the 
methods described in A.O.A.C.^ The results 
are given in Table 1. 

The composition of the experimental diets are 
given in Table 2. Cow’s milk and mango 
custard formed 80 per cent and 20 per cent in the 
diet on dry weight basis; As both canned and 
dehydrated mango custard contained some quan- 
tity of skim milk powder, an equivalent amount 
of skim milk powder was added to the control diet. 
Sugar also was added to the control diet to equa- 



Table 1. Nutritive value of the Strained baby foods 
(Values per lOOg) 


Strained baby 
food 

Moisture (g) | 

Protein 1 

(NX 6.25) 
(g) 1 

^ 1 

Ascorbic j 
acid (mg) 

0 

a 

0 

o 

O 

Canned mango custard 

69.5 

2.05 

72 

17 

6,000 

Dehydrated mango 






custard (Mangotin) 

1.3 

7.09 

1 

238 

32.8 

12,000 


Table 2. Composition of the experimental diets^' 



Diet I 

Diet II 

Diet HI 

Cow’s milk (ml) 

640 

640 

640 

Canned mango custard (g) ... 

... 

65.6 

... 

Dehydrated custard (g) 

... 

... 

20.0 

Skim milk powder (g) 

3.2 

... 

... 

Sugar (g) 

16.8 


... 


Dry weight of the above diet is 100 g. 
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lise the carbohydrate supplied by the mango 
custard in the experimental diets. 

Three groups of freshly weaned young rats 
(12 rats in each group weighing about 40-45 g. 
and distributed equally according to sex, litter 
and body weight) were fed on the different diets 
for a period of 8 weeks. The diets were prepared 
fresh every day and were given ad libitum to 
the rats. Records of the individual food intake 
and weekly increase in body weight were main- 
tained. Data on the average weekly increase in 
weight of rats and daily food intake are given in 
Table 3. 


Table 4. Chemical composition of the liver of rats fed 
on the different diets 


Diet 

Average 
body wt. (g) 

Average wt; 
of liver (g) 

Composition of fresh liver 

Mois- 1 Protein | 
ture 7o i 0 / 

% j(Nx6.25)| 

Milk diet ^ 






1 

i 


(control) 

152.6 

6.18 

69.0 


20.89 

q 3.27 

u; 

Control + canned 




"d 


1 

2 

mango custard 

162.0 

5.75 

69.2 

o 

20.59 

E 2.97 


Con trol-f dehyd- 








rated mango 




o 


o 

T— t 

o* 

custard 

160.0 

5.83 

67.6^ 

-fi 

20.62 i 

-H 2,74 

-H 


Table 3* The effect of incorporation of ma 7 tgo custard in 
a milk diet on the growth of albino rats 


Diet 

1 

Average 
initial wt. 
(g) 

Average 
daily food 
intake (dry 
wt.) (g) 

Average 
weekly gain 
in wt. (g) 

Milk diet (control) 

1 47.0 

8.1 

13.21 

*44 

Control 4- canned mango 
custard 

47.2 

8.3 

14.36 

1 ^ 
i OJ 

f 

Control -b dehydrated 
mango custard 

46.8 

8.4 

14 . 19 ] 

10 

CO 

0 

' 41 


moisture or protein content of the livers of the 
different groups of animals. The weights of 
livers of rats receiving the control milk diet were 
slightly higher than those receiving the experi- 
mental diets containing mango custard. Further 
details on the effect of strained baby foods on the 
composition of blood and body of the experi- 
mental animals will be published later. 

We are thankful to Mr A. N. Sankaran for help 
in statistical analysis, to Drs M. Swaminathan 
and Girdhari Lai for helpful suggestions and to 
Dr V. Subrahmanyan, Director of the Institute 
for his keen interest in the present investigation. 


The results on statistical analysis showed a 
significant difference between the growth rates 
of animals fed on the control milk diet and the 
same supplemented with mango custard. 

After a period of 8 weeks, the animals w^ere 
sacrificed and the livers removed and analysed for 
moisture, protein and fat according to the methods 
referred to by Joseph et The results are 

given in Table 4. 

The results on statistical analysis showed that 
the fat content of the livers of animals fed on the 
experimental diets containing canned or dehydrat- 
ed mango custard was- significantly lower than 
that of animals fed on the control diet. No 
significant difference was observed either in the 
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Seminar which is a regular scientific activity of the CFTRI provides an open forum for all 
scientific workers of the Institute in so far as one of them presents a paper on a problem on which 
he is engaged or reviews an aspect of Food Science and Technology, while others participate in the 
discussion and express their views on the subject matter of the paper. The visits of distinguished 
scientists and technologists are also availed of for arranging addresses to such gatherings. 
Summaries of the Seminars held during October 1960 are given in this section. 


S(IS) 24 

Studies on arecanut, by V. S. 
Govindarajan and A. G. Mathew 
{October 3, 1960). — Introducing the 
subject, Mr. V. S. Govindarajan 
said that pan-chQWmg of which 
arecanut is an important ingredient, 
was practised by more than a 
hundred million people of - the 
human race. The arecanut crop is 
confined mainly to ^the regions of 
South East Asian countries and is 
an important plantation crop of 
India, covering nearly three lakh 
acres with an annual production 
of 22 lakh maunds, fetching about 
30 crores of rupees. The demand 
for the commodity is so large that 
several lakh maunds have to be 
imported eyery year from the 
neighbouring countries. 

• Kerala, Mysore and Assam pro- 
duce the major part of the total are- 
canut production. The producing 
centres of Kerala and Assam con- 
sume mostly raw, ripe nut. Mysore, 
Madras and Andhra Pradesh con- 
sume the processed tender nut, 
popularly called kalipak while the 
rest of India consume the dried 
ripe nut, popularly called chali- 
supari. Kerala produces a large 
Variety of kalipak, for marketing 
in other areas principally Madras 
and Andhra. Recently, in Kerala 
a small amount of ripe dry nuts 
/ is also produced. Bombay, Assam 
ani West Bengal produce only the 
ripe dry nuts, while Mysore and 
Madras produce both types. 

There are more than two hundred 
trade varieties, each having a 
special market. The process of mak- 
ing major types of arecanuts from 
nuts of different maturities was then 
described, including the processed 
nuts such as the 'scented siiparV 
of the South and special sup arts of 
Lucknow and nearby areas. 


The major problems of arecanut 
industry in India are : increasing the 
production; improving the quality 
of products, avoiding waste, utili- 
zation of by-products and better 
marketing. Researches on these 
problems have been organised by 
the Indian Central Arecanut Com- 
mittee through the Central and 
Regional Arecanut Research Sta- 
tions. Problems connected with 
improved pro cessing, avoiding waste 
and utilization of by-products have 
in recent years been attempted 
under research schemes at different 
Universities and more recently in 
this Institute with the setting up 
of the Arecanut Technology Unit. 
Systematic work on the\ analysis 
of main constituents at different 
maturities have recently been under- 
taken to understand the traditional 
processing of the different types 
used in different areas and standar- 
dize the methods and products. 

Drying of whole and processed 
nuts is a problem due to the coin- 
cidence of monsoon with the 
harvesting time in some areas. 
Further, the raw ripe nut in its 
fresh state is a favourite product 
and the preservation of such nuts 
in fresh condition for periods of 
up to 6 months for use in the off- 
season is a problem of great econo- 
mic importance and immediate 
utility.- The present method of 
steeping in water or storage in pits 
results in foul-smelling and decayed 
nuts. 

The speaker referred to other 
problems such as storage of process- 
ed nuts, detection of adulteration, 
utilization of arecanut husk and the 
study of the physiology and phar- 
macology of chewing. 

Mr. Mathew then presented the 
results on the chemistry of nuts 
harvested at different stages of 
maturity and during processing, 


and of the final market products. 
He discussed the results in relation 
to problems of storage, processing 
and utilization. 

In order to study the changes in 
composition, arecanuts plucked at 
three stages of maturity, viz,, stage 
1— tender nuts of about 3 months 
maturity, stage 2 — green nuts used 
for kalipak of about 5 months 
maturity and stage 3 — ripe arecanut 
of about 7-8 months maturity, 
have been analysed. 

Arecanuts contain a good per- 
centage of 'tannins’, the plant poly- 
phenols, which contribute great- 
ly to the taste of the product. It 
was found that polyphenols form 
about 50 per cent of the dry tender 
kernel and with, maturation, ‘ the 
concentration goes down to about 
half in the stage 2 and to about 
one-third when ripe. However, 
when calculated as amount per 
nut, the polyphenols showed con- 
tinued increase till the end. Thus, 
it will be seen that the rate of 
formation of polyphenolic matter 
is greatly reduced with maturity 
and its concentration is only diluted 
with the rapid formation of other 
constituents. 

Alkaloids seem to be showing 
a slight increase with maturity. 
The tender arecanuts are found to 
be more astringent and physiolo- 
gically active than a ripe one and 
this indicates that , polyphenols 
contribute considerably to the taste 
and physiological properties. In 
addition to the reduction in the 
concentration of polyphenolic 
matter, there is evidence to show 
that there are also changes in the 
polyphenols, like oxidative- con- 
densation • resulting in bigger 
molecules, which explains the re- 
duced astringency of the ripe 
arecanuts. 
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increases with of Kali’ coating and use of excess individual- effects of arecanut, betel 
maturity but the increase is par- 'Kali’, quantity of arecanut that leaf and lime. He said that diver- 
ticu arly significant from second can be safely used by an adult, com- gent figures were given for the 
stage to ripe arecanut. As a result mon adulterants of arecanut, nature arecoline content of arecanut. 
or this, the concentration of poly- of pigments in the husk, whether He stressed the importance • of 
saccharide matter and fat, whose tannins possess any antibiotic pro- close collaboration between the 
formation coihmues till the end, is perty, possible influence of alkaloid pharmacologist and organic chemist 
significantly affected after the second content on stimulating action, per- to understand clearly the nature of 
stage. Mineral matter decreased centage of spoilage of arecanuts physiological action of arecanut. 
withformationof other constituents, from the tender to the ripe stage, He mentioned that the pronounced 
Ripe arecanuts are consumed whether arecanut tannins have any action of the extractives of tender 
raw, in which case storage for off- beneficial effect on dysentery as arecanut could be studied for 
season becomes a difficult problem, observed with tea tannins, whether incorporation with liquors so that 
In the case of steeping which is the the physiological action of arecoline the resulting product could be 
most widely used method of storing, is synergised by the tannins or exported. 'Kali’ liquor indirectly 
certain modified techniques have whether the tannins also have helps the easy adulteration of the 
been employed by an initial blanch- physiological effect, etc. nut. He concluded by saying that 

ing and the use of preservatives Answering the queries, the spea- immediate attention should be 
such as metabisulphite and benzoic kers said that the composition of paid to prevent the heavy spoilage 
acid in the steeping liquor. Pro- ripe dry arecanut is different from of arecanut which would reduce 
cessing of tender arecanuts involves that of the tender nuts. No full the import of this commodity, 
cutting, boiling with w^ater, coating assessment of spoilage is available 
with a concentrate of the extract except a figure of about 30 per cent ^ 

and drying. During boiling, some spoilage in Assam region. Preser- Investigations on the prepara- 
amount of polyphenolic matter will vation for over 6 months by the tion of foam heading, by S. 
be extracted and hence the astrin- method developed has not shown Ranganna and M. V. Sastry {Octo- 
gency will be reduced. During any great difference in the main ber 18, 1960). — Introducing the 
many of the heat treatments, constituents. Good hard-boards subject, Mr M. V. Sastry pointed 
polyphenols are likely to get con- have been made out of the husk; the out that foam heading \vas^used to 
densed or polymerised which also economics of it has still to be worked produce a lasting foam in carbonat- 
affects the taste. The results of a out. Excess ‘Kali’ has been found ed beverages. He referred to the 
field study on the changes in the useful for tanning of hides and is analysis of commercial samples 
constituents during processing and being used for coating the adulte- which contain primarily saponin 
of the final product showed that rants of arecanut such as sago to the extent of 5-10 per cent in the 
‘tannins’ are extracted to varying palm nut, tapioca and sweet potato, formulation. Saponins from Quil- 
degrees depending on nature of cut The husk pigment at the ripe, stage laja bark is commonly used for the 
and repetition of boiling, and the consists of j6-carotene and xantho- purpose. Since this is not avail- 
final product is not uniform. There phylls. While the physiological able in India, investigations were 
is not much change in the alkaloidal action of arecoline is well known, carried out to prepare a formulation 
content after processing. ‘Kali’, the action, of the constituent poly- from the pericarp of the soap berry, 
a concentrate of the arecanut phenols has not been studied so far.- By extracting the rind thrice 
extract is also used for coating in The pronounced physiological act- with five times its weight of boiling 
some trade varieties. Different ion of -the tender nuts which water, practically all the saponin 
samples showing the same ‘tannin’ contain fiiore ‘tannins’ and less could be reco vexed. When the 
content vary in taste characteristics total alkaloids compared to ripe pericarp was ^ boiled, there was 
since the method of analysis does nuts would indicate that the plant profuse foaming. To overcome 
not differentiate between free poly- polyphenols of arecanut also con- this drawback, extraction with 
phenols and condensed polyphenols, tribute to the physiological effect, alcohol of different concentrations 
The points raised during the This aspect is now under study. was tried. Saponin content in the 
discussion related to whether dried The President, in his concluding extract increased wvith progressive 
arecanuts when soaked in water remarks, said that the tradition of dilution of the extracting alcohol, 
behave like tender ones, nature of pa?i-ch.Qwmg started in our country With decreasing concentrations ot f 
mineral matter in the ash, influence and we had already a wealth of alcohol, sugar and other water- ^ 
of the method of preserving nuts experience and literature on the soluble constituents also were ex- \ 
on the composition of the kernel, subject. Chewing has an overall tracted besides saponin. Extraction 
relation between price index and pleasant effect and is known to be by maceration as well as boxhlet 
chemical composition; whether tan- least harmful. He emphasized the extraction cdso were stu le . 
nin is present in the outer-husk, use need for doing more work to . Foimulations prepare lom e 
of husk for maldng boards, nature elucidate the combined as well as above extracts wvere highly viscous 
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and deep brown in colour. Puri- 
fication of saponin by adsorption 
on carbon and subsequent elution 
with suitable solvents like methanol 
was then tried. In the formulation 
prepared by this procedure, the 
viscosity was reduced and the 
colour also improved but the stabi- 
lity of the foam produced was 
comparatively poor. In both the 
formulations, there was precipita- 
tion of saponin during storage. 

Presenting the results of further 
investigations carried out, Mr Ran- 
ganna pointed out that the precipi- 
tation which was due to partial 
hydrolysis of saponin could be 
prevented by incorporation of 40 
per cent alcohol in the formulation 
which, however, would cause certain 
practical difficulties. Incorpora- 
tion of additives like dextrin, gums, 
pectin, alginates, carboxy methyl 
cellulose, protein hydrolysates, sur- 
face active agents, etc., did not 
improve the stability of foam pro- 
duced by saponin. Moreover, the 
foam stabilizing property of saponin 
varied considerably with the source. 

The defects mentioned earlier 
have been overcome in the process 
subsequently developed. The essen- 
tial steps in the process are: 
extraction with water, filtration, 
concentration, precipitation of gums 
and similar materials with alcohol, 
distillation of the alcoholic extract 
and making the formulation from 
the syrupy concentrate obtained 
after distillation. The filtrate 
should be concentrated up to 70 
per cent • soluble solids and the 
concentration of alcohol in the 
extract should be 80-83 per cent. 
The formulation prepared is slight- 
ly brown in colour but has good 
foam-stabilizing property and fur- 
ther there is no sedimentation 
during storage. ^ 

Treatment of the alcoholic ex- 
tract with activated carbon in 
order to improve the colour resulted 
in precipitation in the formulation. 
Although initially it was found to be 
caused by changes in pH, washing 
of the carbon with water or alcohol 
before use prevented changes in pH. 
The precipitation was not immediate 
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but gradual only. Use of animal 
charcoal instead of vegetable carbon 
did not overcome this defect. 

Several purification procedures 
were then adopted to prepare 
saponin in pure form. Precipita- 
tion of saponin either from the 
water extract or after diluting the 
concentrate at pH. 1.5 and heating, 
resulted in the hydrolysis of sa- 
ponin. The precipitate was sapo- 
genin and not saponin. Adjusting 
the pH of the alcoholic extract with 
oxalic acid resulted in a precipitate 
which failed to answer the charac- 
teristic tests for saponin. 

Precipitation with different sol- 
vents indicated that saponins of 
soapberry pericarp consists of two 
fractions, viz.^ acetone precipitable 
and acetone soluble. The former 
has about 2.3 per cent sapogenin, 
62 per cent sugars and is precipitat- 
ed by basic lead acetate, while the 
latter has about 32 per cent sapo- 
genin, 52 per cent sugars and is not 
precipitated by basic lead acetate. 
The stability of the foam produced 
by the former is much less than 
that produced by the latter. Ether 
precipitates both the fractions. 
Out of the 63 per cent solids 
extractable with ' alcohol from the 
pericarp, ether precipitates 61 per 
cent. The remaining soluble frac- 
tion (about 2 per cent) contains 
saponin. Although the pericarp 
contains 5-6 per cent of free sugars 
apart from the glycoside sugars, 
it is only about 3.5 per cent in the 
concentrate got after distillation of 
alcohol indicating the high purity 
of the concentrate. The concen- 
trate could be dried in a vacuum 
shelf-dryer and then powdered, 
the yield being 30-33 per cent on 
the basis of whole nut. The 
lower yields reported by some of 
the earlier workers by extraction 
with ethyl acetate or by salting out 
with ammonium sulphate or by 
purifying by precipitation with 
lead acetate might be due to their 
taking into consideration one frac- 
tion only. 

The material and manufacturing 
cost of saponin per lb. works out to 
about Rs 2 when the market price 


of soapberry is about Rs 8 per 
24 lb. Overhead and other charges 
will, however, have to be added to 
this. The final cost shall be much 
less than the present ruling price 
for saponin. 

The process developed for the 
extraction of saponin from soap- 
berry was applicable in the case of 
shikakai also. The yield of the 
dried powder was 20 per cent which 
is considerably more than the re- 
ported yield of 8 to 9 per cent. 

As regards the toxicological as- 
pects, when taken orally by warm- 
blooded animals, saponins are re- 
latively harmless as they are broken 
down by digestive enzymes. Fur- 
ther, the quantities used are quite 
small (50-100 mg./litre). Accord- 
ing to Kofler, a single daily dose 
of 4.0 g. is not injurious to man. 
There should, therefore, be no 
objection to the use of foam-heading 
concentrates prepared from soap- 
berries. 

The points raised during the 
discussion were : comparative stabi- 
lity of the foam produced by the 
laboratory and commercial for- 
mulations, advisability of using 
the formulation as saponin is not 
a permitted additive, need for 
working out commercial cost, possi- 
bility of using long tube evaporators 
for concentration, position regarding 
the use of saponins in the soft drink 
industry, whether any stabilizer or 
booster' was tried, use of dialysis 
for purification, possible uses of the 
seed and need for rechecking the 
purification procedure with lead 
acetate. 

Answering the questions, the 
speakers said that the stability of 
the foam produced by the labora- 
tory formulation was quite com- 
parable to that of commercial 
brands. Regarding the cost, it was 
stated that the present process 
should form part of an established 
industrial unit so that overhead 
and other charges are reduced. 
At present, foam-headings are im- 
ported and the present investigation 
was undertaken at the instance of 
the industry. Polyphosphates, 
lecithin, etc., were tried but did 
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not help in stabilizing or boosting 
the foam. The kernel of the soap- 
berry seed contains about 40-45 
per cent oil which could be used in 
the manufacture of paints and 
varnishes. 

Winding up the discussion, the 


information and advice 

President stressed the need for 
studying the toxicity and permissi- 
bility aspects. The formulation 
could also be used in other fields 
such as insecticides, printing ink, 
etc. He felt that the cost of soap- 
berry given by the speaker was 
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quite high as it could be easily grown 
anywhere. It was necessary to find 
out the possible applications of the 
formulation and saponin. He conr-, 
eluded by saying that the powder 
could be prepared on large scale and 
sent to a few industries for trials. 


Information and Advice 

JN pursuance of the policy of rendering technical aid to food industries in the country, the 
CFTRI supplies information on technical and other problems, carries out analytical work and 
undertakes short- and long-term investigations on behalf of the industry, besides bringing out 
publications containing important technical advances in different aspects of Food Science and 
Technology. The Institute deals with a number of enquiries from various food industries and 
others interested in Indian processed food products. A few of the enquiries answered are 
reproduced in this section. 


Processing of arecanuts 
E{AT)83 

Would you kindly provide us with 
some information on the method of 
processing tender arecanuts} (Cachar 
District). 

The processing of tender areca- 
nut is quite common in Kerala, 
Mysore and Madras. The cutting 
into different shapes for making 
different trade types is done by hand 
with iron knives and except for 
copper pans and bamboo ladles 
no other equipment is required. 
The processing is as follows: 

The tender arecanuts are cut 
in different size and shape according 
to the market requirements. They 
are then put in boiling water for 
periods varying from 10 to 30 
minutes depending on the fineness 
of the cut (about 18 gallons for 
100 lb.). Usually two or three 
batches of cut arecanuts are boiled 
with the same quantity of water. 
This is to economise on water and 
heating as also to get a sufficiently 
thick extract which is later concen- 
trated to a thick dark liquor known 
as ‘Kali’ or ‘Chogaruh The boiled 
arecanuts are then laddled out and 
coated with ‘Kali’ made from a 
previous boiling. The amount of 
‘Kali’ used is dependent upon the 
requirement of different varieties 
in market. Double coating and 


triple coating are also done in some 
cases. The ‘Kali’ will give to the 
product a dark red brown appear- 
ance and a good shine. Finally the 
product is either dried in the sun 
or during rainy season in country 
ovens. 

Composition of corn oil 

E {IS) 84 

I request you to kindly enlighten 
me on the nutritional value and 
edibility of corn oil, (Baroda). 

The characteristics and the fatty 
acid composition of corn oil as 
reported in the literature are as 
follows : 


Iodine value 
Refractive index at 60°C 
Saponification value 
Palmitic acid 
Stearic acid 
Arachidic acid 
Oleic acid 
Linoleic acid 


125 

1.4596 

191 

6 %. 

2 % 

1 % 

37% 

54% 


Corn oil is characteristically 
somewhat dark in colour. It is a 
natural winter oil and most of the 
corn oil produced in the U.S. 
is sold as salad oil. As such, there 
need be no doubt regarding the 
edibility of the oil. 

Vanilla essence 

E {IS) 85 

I am promoting cottage industries 
in the different States of India, 


Some of our people would: like to 
make vanilla. I shall therefore 
appreciate if you would . suggest 
the method of extraction of essence 
from vanilla beans. (Poona). 

For the extraction of essence 
from vanilla beans, non-alcoholic 
solvents like Carbitol or Solvohol-B 
can be used. The beans are cut 
into pieces, bruised and macerated. 

The macerated beans are then 
percolated with 65 per cent Cafbitol. 
Frequently, sugar or glycerol is 
added during percolation to get 
thicker extracts. The extracts can 
be used for flavouring foodstuffs. 
Carbitol is nothing' but diethy- 
leneglycol monoethyl ether. 

Propylene glycol may also be 
used as a solvent but this introduces 
a disagreeable after-taste which 
is distinctly noticeable even with 
a small quantity, added as vanilla 
flavouring. Moreover, propylene 
glycol fails to extract all of the 
delicate flavour from the vanilla 
pods. ; 

Storage of dehydrated bananas 

E {IS) 86 f 

I have kepi with success zvell-dried V 
bananas in honey for over two years, ^ 
Can we replace honey loith sugar 
syrup and can a film of the thick 
syrup coated on the dried bananas 
help to keep the product for a long 
period} (Chickmagalur District). 
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INFORMATION AND ADVICE 




It is obvious that any material 
kept in honey can be stoi'ed in 
good condition for a long period, 
as honey is a thick syrup (nearly 
80 per cent concentration) of the 
sugars, namety, glucose and fructose. 
Honey can be conveniently re- 
placed by cane sugar syrup of the 
same concentration with equal 
beneficial results. 

We may state here that dried or 
dehydrated bananas, if properly 
wrapped and stored in suitable 
containers, can keep for a fairly 
long time without difficulty. This 
is because of the low moisture 
content of the dried product. There 
is no need to keep the dried or 
dehydrated . bananas in honey or 
sugar syrup as this will only 
increase the cost of the product. 
The procedure may be followed 
on home scale and the honey or 
syrup can be repeatedly used for 
the purpose. It will not however 
be workable on commercial scale. 

Bitterness in canned 
custard apple 

E (F) 87 

; I fiiid that , canned custard apple 
is invar iahly hitter in taste, I shall 
appreciate if you can suggest to me 
the cause for this bitterness and how 
it can he elimmated to yield a good 
product, (Hyderabad-Dn.) 

The investigations carried out by 
■us show that bitterness in the 
canned custard apple pulp is due 
to the presence of alkaloid in com- 
bination with other components. 
.It appears only when the pulp 
exceeds a temperature of 65 °C 
and can be eliminated by controlled 
conditions, f.e., heating the pulp 
carefully to a temperature of 65°C 
and filling into plain tin cans at this 
temperature; exhausting the cans 
to a centre temperature of 60 - 65° C 
and finally processing it at a temper- 
ature not exceeding 65°C for one 
hour. It is, however, necessary to 
acidify the pulp with citric acid to 
lower the pH, which is generally 
rather high. 


Parboiling of paddy 

E (BQ) SS 

We learn that you have developed 
a7i improved method of parhoilmg 
of paddy. Could you please zorite 
to us the details of the new process so 
that we could adopt it with benefit in 
our rice fnill? (Calcutta). 

The particular aspect regarding 
tlie parboiling of rice which has 
been engaging the attention of this 
Institute concerns the production 
of good quality parboiled rice free 
from all objectionable smell. In 
the customary methods of manufac- 
ture, the paddy is either soaked in 
cold water for 2 to 3 days or in warm 
water at about 40°C (as in your 
double boiling or Do-hamp method) 
for 12 to 24 hours. The soaking of 
paddy is done in large cement 
tanks while the steaming is done in 
batches in small iron kettles. In 
the improved method developed 
in this Institute the soaking of 
the paddy is done for 3 to 4 
hours only at a temperature of 
70-75 °C. The soaking and the 
steaming are also done in the same 
tank as the soaking tank itself is 
provided with steaming coils. This 
modification of the process com- 
pletely eliminates the smell and also 
effects saving in processing time 
and in labour charges so that the 
improved method is more economi- 
cal than the customary method. 
The 3deld of rice from parboiling 
is also not adversely affected in the 
modified method. Two rice mills 
in Mysore City and one in Bombay 
State have already put up new 
parboiling units according to our 
design for the commercial produc- 
tion of parboiled rice. Other as- 
pects of the parboiling process 
relating to milling, drying, etc., 
remain the same. 

Refrigerated storage of 
potatoes 

E {S) 89 

We are storing potatoes in our 
cold storage rooms and sometimes we 
find, the tubers sprouting. Will you 
advise us on the ideal conditions under 


zohich potatoes can be cold-stored 
zoithout ally injury or sprouting? 
(Howrah). 

The sprouting of potatoes is due 
to higher temperatures in places of 
storage. The optimum condition 
for the storage of potatoes is 35-3 8°F, 
with a relative humidity of 
85-90 per cent. If the temperature 
goes below 35°F, there will be 
low temperature injury in the pota- 
toes which will be exhibited by 
mould attack and black rot. Usually, 
sprouting should not be allowed to 
develop ; otherwise weight loss will 
be tremendous and the germination 
percentage will go down. Be- 
sides, if they are to be used for table 
purposes, they will become un- 
marketable. 

Jujubes from tamarind seed 
jellose 

E(IS)90 

Kindly furnish us the details of the 
method of preparation oj jujube 
candy from tamarind seeds, (Trichur). 

Jujubes available in the market 
are mostly gelatine-based and are, 
therefore, unacceptable to the vege- 
tarians. Jellose, a constituent of 
tamarind seed, can be used in place 
of .gelatine. The details of the 
preparation of jujubes from tama- 
rind seed are as follows: 

The crushed tamarind seed ker- 
nels (0.5 kg.; 1.1 lb.) are boiled 
with water (25 litres; 5.6 gal.) for 
about 1 hour with frequent stirring 
in a stainless steel beaker of about 
45 litres (10 gal.) capacity (diam. 
50 cm.; height 25 cm.). The 
contents are then discharged into a 
long stainless steel bealter (diam. 
25 cm.; height 75 cm.). After 
leaving the mixture overnight, the 
supernatant liquor is siphoned or 
carefully decanted, without dis- 
turbing the sediment at the bottom, 
into another stainless steel beaker 
of about 25 litres capacity, and 
filtered into the original stainless 
steel beaker of 45 litres capacity, 
through a bag filter made of heavy 
canvas or felt or even thick cloth. 
To the clear extract (c. 20 litres), 
sugar (19 kg,; 42.21b.) and a 
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suitable dye (6-7 g.) are added and 
the mixture boiled while stirring. 
If an acid taste is desired, citric 
acid (up to 225 g.; 0.51b.) is also 
added. During boiling the juice is 
skimmed in order to remove the 
coagulated material, if any. The 
mixture is further concentrated to 
65-70° Brix. The boiling point 
of the jelly solution gives a fairly 
accurate measure of its density. If 
the boiling point is 5°C above 
the boiling point of water at 
the atmospheric pressure it cor- 
responds to the density range, of 
65-70° Brix. The boiling point is 
noted with the help of a jelly or 
any other suitable thermometer. 
After the heating is over, a suitable 
flavouring agent (30 g. ; a little more 
than an ounce) is mixed with the 
jelly solution, which is then trans- 
ferred into glass, aluminium or 
stainless steel troughs or trays and 
allowed to set in a cool place, in 
thin layers and when kept in refri- 
gerators, setting takes place in 2-3 
hours ; otherwise the concentrate 
may be left overnight for the 
jelliflcation to take place. The 
weight of the jelly obtained is 
c. 23.5 kg. (c. 52 lb.). 


INFORMATION AND ADVICE 

The jellose liquor obtained nor- 
ma.lly contains about 1.25 per cent 
of jellose. But if the concentration 
is different (which can be estimated 
by precipitating the jellose from an 
aliquot part of the extract by means 
of alcohol and weighing it after 
drying), the amount of sugar to be 
added is adjusted so that about 68 
parts of it are used for every part 
of jellose present. 

Preparation of jujubes: The jelly 
is cut with a jelly knife first into 
slabs of 1-1.5 cm. thickness and 
finally into cubes or blocks of 
any suitable shape and size. The 
jelly pieces are spread in tra 3 'S with 
perforated or wire-netted bottoms, 
dipped into 1 per cent solution of 
babul gum contained in another 
bigger tray, strained and dried in 
the sun for 2 days. In the absence 
of proper sun, drying can be done 
in an air-oven at 40-45 °C. During 
the course of dr}fing the jelly 
pieces lose a further quantity of 
water. Th<=‘y are then rolled m 
cr}'Stalline sugar which forms a 
coating on the surface. After 
about a week, they are rolled once 
again in sugar and then in cornflour 
and packed in alkathene bags which 
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are subsequently seamed. The 
amount of sugar required for sur- 
face adherence depends on the 
size of the jelly pieces and, for 
pieces of the dimensions mentioned 
above, about 2 kg. of sugar are 
normally required for the charge 
taken in the present experiment. 
Cornflour treatment prevents the 
individual pieces from sticking to 
one another and about 250 g. of 
cornflour are enough for the charge 
processed. The weight of the 
final product is about 25 kg. 

These jujubes are quite stable, 
retaining their shape and texture 
even during the hottest part of the 
north Indian summer. The best 
seasons for preparing them are 
winter and summer. During rainy 
season, it is difficult to get enough 
sun for drying them and e^^en those 
prepared by making use of air-ovens 
for dr}fing show a tendency to 
absorb water from the highly humid 
atmosphere, become soft and sticky 
and finally liquefy. 

Tamarind seed being an inexpen- 
sive commodity, the cost of produc- 
tion is mainly contributed by sugar 
and it works out cheaper than the cur- 
rent price of gelatine-based jujubes. 




j Chewefs favourite | 



I Manufacturers: M. K. Krishna Chetty, Post Bos No. 106 , Coimbatore j 
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NEWS BRIEFS 

Test tube protein: The pro- 
blem of joining up amino acids 
chemically into proteins has been 
solved in a new manner. A peptide 
is used as a starting material in 
most methods of synthesis of 
oxytocin, a hormone of the pituitary 
gland. But the new experiments, 
aimed not simply at a better way 
to make oxytocin but rather towards 
finding a way of building up long 
chains from amino acids in a 
chosen sequence, have succeeded 
ingoing so using a single amino acid 
to start with. 

The process involves many che- 
mical steps and the necessity of 
maintaining between amino acids 
the same ‘twist’ (as shown by the 
effect on polarized light); the 
molecules are only biologically 
active with the correct ‘twist’ 
throughout. After many trials it 
turns out that the best procedure is 
to convert the acid group of the 
‘growing’ end of the chain into the 
nitrophenylester. . This is made 
to react with the amino acid which 
•is next to be joined; the compound 
formed is in turn converted to the 
corresponding ester, the next amino 
acid added, and so on. In this 
way a peptide chain can be built 
up and lengthened, one amino acid 
at a time, until the desired protein 
has been synthesized (J. & Proc, 
Inst. Chem,, July 1960, p. 195). 

Cold storage boxes without 
refrigeration : Extraordinary cold 
keeping efficiency is reported by 
Glo-Brite Foam Plastic Products for 
its new five cubic foot plastic foam 
portable FreezjSafe for holding 
samples at refrigeration tempera- 
tures in the plant, for using as an 
‘island’ displayer and merchandiser 
for dairy products sale in supermar- 
kets, or for carrying dairy products, 
such as butter or even ice-cream at 
refrigeration temperatures on retail 
sales routes — all without any refri- 
geration. Tests carried out by an 
independent laboratory on the Freezj 
Safe model 50, for example, reveal- 
ed that even ice-cream previously 


brought to a temperature of 
-10°F., could be held in 85°F. 
outdoor temperatures for a period 
of 8 hours with a temperature rise 
in the ice-cream of only 4.1°F. 
This same ice-cream still tested 
one degree below zero after being 
held 18 hours in the insulated box, 
again without any supplementary 
refrigeration. Foam insulation core 
of this unit is one of the largest 
moulded units of its kind ever made, 
being of one-piece construction and 
weighing only 12 pounds. Expanded 
polystrene foam insulation walls, 
top ana bottom are 2h inches 
thick. Outside measurements of 
the insulated box are 28 inches by 
19 inches by 28 inches. The foam 
insulation, equivalent to 4 inches 
of cork weighs only one-fifth that of 
cork {Indian Dairvinan, August 
1960, p. 224). 

Antibiotics on fresh fish 
approved: The U.S. Food and 
Drug Administration have autho- 
rized the use of aureomycin (chlor- 
tetracycline) prepared by the Ameri- 
can Cyanamid Corp. under the name 
Acronize for preserving fish. The 
antibiotic is applied to fish at sea by 
packing the fish in treated ice. It 
should be stressed that it merely 
retards bacterial action and does not 
replace freezing or sterilization. 
An additional advantage is that the 
antibiotic is not destroyed in freez- 
ing and will act again after defreez- 
ing. 

A maximum of 5 ppm is per- 
mitted on unprocessed fish {Food 
TechnoL Austr.^ June 1960, p. 348). 

New annatto food colour : An 
annatto food colour with certain 
unique properties of particular 
interest to process cheese-makers 
has been introduced by Chr. 
Hansen’s Laboratory, Wisconsin. 
The new product — -called Hansen’s 
A-500 Natural Vegetable Food 
Colour — is a pure extract of annatto 
seed in a vegetable oil base. Be- 
cause it is oil-soluble, .A-500 is 
ideal as a colouring agent for process 
cheese as well as for shortenings, 
salad oils, bakery goods or wherever 


else an oil-soluble colour niay be 
used. It imparts a yellow or orange- 
red hue, depending upon the 
product with which it is used and 
amount of the colour introduced. 

The manufacturer claims that it 
is the most stable carotenoid to 
light and heat; that it will not cause 
pinking — 2 l colouring defect attri- 
buted to water-soluble annatto 
colour; and that it compares favour- 
ably as a colorant with coal-tar 
yellows No. 3 and No. 4, which, 
according to a government ruling 
are no longer certifiable. Further, 
it is asserted that A-500 costs less 
than most other commercially used 
food colours now on the market 
{Indian Dairyman^ July 1960, 
p. 195). 

Metallic contamination and 
its effect on flavour of canned 
products : Tests have been carried 
out to find the metal content of 
canned packs for use in or after the 
second year of storage. The low 
acid packs tested were green peas, 
beans, asparagus and carrots. As 
acid packs, pears, plums and prunes 
were chosen and investigated after 
5 years’ shelf life. 

Non-lacquered tinplate containers 
were chosen for the less acid packs. 
Lacquered tinplate containers were 
chosen for the more acid packs. 

In the case of vegetable packs, 
some of which, as, e.g,, beans and 
carrots, dissovle appreciable quan- 
tities of tin, the tin does not affect 
flavour. Larger quantities of absor- 
bed tin cause deterioration of flavour 
(metallic taste) in coloured fruit 
packs. The authors suppose that 
it 'is connected with the formation 
of chelates from the tin and pheno- 
lic hydroxyl groups of colouring 
matters, tannins and other polyhe- 
nols. If during comparatively long 
storage in blackplate containers 
larger quantities of iron are absorb- 
ed by the same fruit packs, the iron 
does not lead to a metallic flavour. 
Tin and iron dissolved out of the 
container show different behaviour 
with regard to the can content. 
Whilst tin largely disappears from 
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the brine and accumulates in the pack 
through chemical linkage, iron 
becomes evenly distributed between 
brine and pack. It proved possible 
to give a chemical interpretation of 
this different behaviour of the two 
metals {Food Technol. Austr., 
August 1960, p. 419). 

Viscometry by direct compa- 
rison: It is often necessary to 
measure the consistency of liquid 
materials such as paints, oils, 
cosmetics, and foodstuffs during 
manufacture. Although the vis- 
cosity of a liquid may be measured 
with existing instruments, there is 
a need for a simple, robust instru- 
ment for rapid process control 
testing. ‘ 

An instrument which compares 
the viscosity of one liquid with 
that of another has been developed 
by Mr W. A. Caw of the C.S.I.R.O. 
Division of Physics, University 
Grounds, Sydney. It is similar to 
a simple chemical balance carrying 
two flat vertical plates in place of 
the usual pans. One plate is 
dipped in the liquid to be tested and 
the other in a liquid of known 
viscosity. When the plates are 
withdrawn from the liquids simul- 
taneously, the balance gives a 
direct reading of the ratio of the 
weights of liquid adhering to the 
plates. This ratio remains cons- 
tant as the liquids drain from the 
plates and is a measure of the ratio 
of the viscosities of the two liquids. 

The prototype instrument has 
been used successfully by several 
manufacturers {Food Technol, Anstr, 
August 1960, p. 456). 

Collapsible polyethylene tube 
as a food package: Raspberry 
jam, grape jelly, honey, peanut 
butter and creamery butter were 
used in a series of storage studies 
to evaluate lined (z.e., coated with 
polyvinylidene chloride resin) and 
unlined collapsible polyethylene 
tubes as food containers. Lined 
tubes were found to be more suit- 
able than unlined tubes because of a 
lesser tendency to produce off- 
flavours and because of their im- 
permeability to oils. During com- 
parative tests at 100°F the storage 
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life of jam, jelly and honey in lined 
tubes was generally comparable to 
that ill bottles or cans for periods 
up to three months {Food tecJmoL 
Anstr,, August 1960, p. 480). 

Meat flavour improver: A 
research chemist has forecast deve- 
lopment of a chemical powder 
which, sprinkled on tough steaks 
and other beef cuts, w^ould make 
them tender and flayoursome. 

The chemist, Mr. 0. F. Batzer, 
of the University of Chicago, told 
the 137th national meeting of the 
American Chemical Society that 
he and several colleagues had succeed 
in isolating two of the chemical 
constituents of beet muscle tissue 
which were ‘associated for the 
distinctive^ flavour and odour asso- 
ciated with cooked beef’. 

He forecast ultimate success in 
isolating the whole complex, then 
synthesizing it artificially to sprinkle 
on meat like a condiment {Food 
Technol, Anstr., August 1960, 
p. 483). 

Pink grapefruit juice: Natu- 
rally coloured, single strength cann- 
ed juice from red grapefruit has 
been prepared by adding to the 
juice some of the colour-bearing 
pulp which is normally removed. 
This pulp-fortified juice has a higher 
carotene content and does not show 
muddiness or browning, characte- 
ristic of juice made from coloured 
grapefruit by conventional methods. 
To obviate the difficulty' of non- 
uniformity in the fresh fruit colour 
throughout the processing season, 
canning or freezing pulp from the 
richly coloured early-season fruits 
has been suggested so that it 
could be added to the juice of 
poorly coloured, late-season fruits. 
The dark coloured fruits contain 
more of the bitter principle, narin- 
gin. The pulp can, however, be 
debittered by treating with the 
enzyme, naringinase. The natur- 
ally coloured, pulp-fortified grape- 
fruit juice is organoleptically good 
and retains good colour even after 
one year at room temperature. 
Slight browning occurs after 
years of storage at room tempera- 
ture. Debittered, pulp -fortified 
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grapefruit juice is therefore desir- 
able (Abstracted from Food Proc. 
& Pack., August 1960, p. 287). 

Dehydro-frozen apples: Recent 
studies at the Western Utilisation 
Research and Development 
Division of the U.S.D.A., have 
yielded new information on pro- 
cessing conditions and operations 
required for the production of 
dehydro-frozen apples. Attention 
has been given to the determina- 
tion of conditions that will permit 
the use of air at normal ambient 
humidity in the drying operation. 

Earlier investigations had indicat- 
ed that high humidity drying was 
necessary. Recent tests show, how- 
ever, that high quality dehydrofro- 
zen apples of suitably low SO 2 
content can be produced without 
the use of high humidity air. The 
new method involves through-flow 
dr 3 dng of apple wedges and the 
drying capacity per unit of drying 
surface is several fold greater than 
that obtained in cross-flow drying 
{Food Proc. & Pack,, August 
1960, p. 298). 

A new barrier packaging 
material: A new barrier packag- 
ing material, Metacote, said to be 
particularly suitable for the packag- 
ing of a wide range of powdered 
and granulated produce, such as 
ground coffee, soluble coffee pow- 
der, fruit drink crystals, milk shake 
flavouring, chocolate sauce powder, 
and dehydrated potato is now 
available from the Plastics Group 
of the Metal Box Co. 

Among the advantages claimed 
for Metacote are freedom from 
odour, impermeability to gases, 
good moisture barrier properties, 
good fat and oil resistance, and its 
ability to be heat sealed. 

Its odour resistance is particular- 
ly important. Not only is the 
material inherently odour free, 
but tests made with highly sensi- 
tive products (such as icing sugar) 
are said to have shown no absorp- 
tion of off-flavour, even when 
storage trials had taken place with 
strongly odoured products? in close 
proximity. 
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Tests have also shown that only and applied where flies congregate by extraction with cold water, 
a very small drop in moisture forms bait. There are no hazards They found that the ‘meaty’ flavour 
barrier properties occurs even when to the operator, but the spray comes from the same compounds 
the material is heavily creased should not be allowed to come into (low-molecular-weight polypepti- 
[Food Proc. & Pack.^ August direct contact with food. des, carbohydrates, and amino 

1960, p. 313). Nankor is marketed here by Dow acids) developed by cooking lean 

New insecticide • A new wide -^g^'ochemicals Limited and indue portions of both meats, 
range pesticide with unusually ^o^>^se the chemical will be manu- Compounds that provide dis- 
good residual qualities is announced ^ctured at the company s new tinctive flavours of pork and beef 
by Dow Agrochemicals Ltd. This f^^^ory at Kings Lynn, Norfolk are found ' in the fatty portions, 
is ‘Nankor’, an organo-phosphorus ® When heated to the boiling point 

compound that is seven times as p. 318). of water the compounds from beef 

safe as DDT, but is effective against Detection of foreign fats in smelly like apple oi deep-fat- 
species of insects that have develop- cocoa products: Determination 

ed a resistance to DDT, and the of foreign fats in chocolate can be a ^ ^ cheese or fried-bacon 
chlorinated insecticides generally, very complex matter, but by making {Food F7ig7ig., }une I JoiJ, p, 
it is reported. The new chemical these 5 tests on the extracted fat. New milling technique raises 
is eminently suitable for treating extent of its sophistication can be rice value: The USD A scien- 
refuse tips and containers, food estimated: tists have developed an improved 

handling and processing plants, 1 . <■ Infra-red absorption of non- technique for milling rice, which 
meat packing establishments, bake- fractionated fat (this will detect has now been tried on commercial 



ries, dock-side warehouses and small quantities of hydrogenated scale. Milling trials with more 
buildings, etc. fats). than 150 samples of rice employing 

The chemical comes in several 2. Separation of fatty acids of the existing rice milling equipment 
forms : as Nankor 23 W, a wettable non-fractionated fat, using column showed that much rice is broken 
powder containing 25 per cent chromatography (this will estimate before milling begins and that the 
active ingredient. Nankor 44E an lauric acid content, hence detect greatest amount of breakage during 
emulsifiable concentrate, as 1.0 coconut .fat). milling mostly occurs in the first 

per cent aerosols for residual and 3. Separation of methyl esters and second hullers where the bran 
0.4 per cent space sprays, and finally of fatty acids of non-fractionated is removed from the rice kernel, 
as granules or in dust form (5 per fat by gas chromatography (will It has been shown that pre-treat- 
cent active ingredient). The wetta- detect small amounts of coconut oil, ment of brown rice (rice with the 
ble powder, the emulsion, the and apparently the vegetable tallows bran intact) by steaming it and 
granules or dust are recommended as well). adding abrasives before the scouring 

for refuse tips and the like (the latter 4. Determination of constants operation, assists in the removal of 

where water supply is difficult), of acetone soluble glycerides by the bran, thereby decreasing the 
while general sprays for building physical and chemical analysis (will severity and amount of scouring 
interiors, to outside walls, receiving detect coconut fat and hydrogena- required. The capacity of the plant 
bays, doorways, refuse areas, chock- ^od fats), ^ is also increased by 20-30 per cent, 

ed drains and sewers, behind cabi- 5. Chromatography of fatty acid Application of the improved tech- 
nets, refrigerators stoves, sinks, prepared by fractionation from nique results in less breakage and 
cracks, crevices, etc., either the acetone and separated by column therefore higher yields of head rice, 
emulsion or the wettable powder chromatography (will detect ‘E.K. Temperature and relative humidity 
are suitable. E.’, a cocoa butter substitute pre- in the milling room also affect 

A half to one per cent Nankor fractionating palm oil, in the yield of head rice, the optimum 

spray will give up to six weeks’ cocoabutter) {Food E7ig7ig,, June relative humidity being 70 per cent; 

control of flies (particularly house I960, p. 89). 4-6 per cent higher yields were 

and meat flies and their larvae), etc. Flavours isolated from meats obtained when the relative humi- 
It is particularly lethal to cock- seen aiding space feeding: ^'^^Y changed from^ 30 to 70 
roaches. Nankor does not stain Aroma-bearing materials in meats P^^ change in temper- 

whitewash or paint, and there is may eventually be used to enhance The new technique is 

no appreciable initial odour, the flavour of certain meat cuts, or to Relieved to increase the value 

makers claim. impart flavour to food concentrates products by nearly 

Flying insects are dealt with by such as algae for space travel. million annually (Abstracted 

the Nankor aerosol space spray Basic research by EURDD scien- Food Maniif.^ June 1960, 

which is available in sizes from tists showed that the flavour-pro- P* 

6-12 oz.*, while a few ounces of ducing substances of lean beef or Liquid nitrogen for freezing: 
sugar added to a spray solution pork could be completely removed Food products frozen at a tempera- 
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ture below — 100°C. can be stored 
for a long time without refrigera- 
tion. Experiments are described 
in which food products were frozen 
in liquid nitrogen at —100° to 
— 150°C; after freezing, the food 
could be transported, without 
refrigeration in transit, in iso- 
thermal containers for periods of 
30 to 40 days. Meat was frozen 
after being chilled at 0°C for 2 
days, fresh fish after 2 days storage 
on ice. Samples of meat and fish 
were frozen by immersion in liquid 
nitrogen at — 195°C. Storage of 
meat at this temperature did not 
affect the solubility of the meat 
protein. The hydrophilic proper- 
ties of meat and fish were almost 
unaffected. The sarcolemma was 
not affected by cracks appearing 
between the muscle fibres. The 
organoleptic properties of the frozen 
meat and fish were unaffected 
{Food Maniif.j July 1960, p. 312). 

DRAFT INDIAN STANDARDS 

Layout of periodicals: The 
draft Indian Standard Guide for 
Layout of Periodicals ^Revised) 
[DOC: EC. 2 (46)] specifies the 
form and presentation of periodicals 
in respect of essential elements in 
the layout of volumes, individual 
issues and cumulative indexes. 
The purpose of this standard is to 
enable editors and publishers so 
to shape the form of their periodical 
as to facilitate their use by readers 
and librarians. By following these 
rules editors and publishers will 
find that they have also made their 
own task easier, since the rules 
make for order and clarity. 

This standard was originally 
published in 1949 under the title 
‘Practice for Make-Up of Periodi- 
cals’. While revising, the Sectional 
Committee has made full use of the 
experience gained during the last 
eleven years of the working of this 
standard. One of the main modi- 
fications made in this revision is to 
restrict its scope to cover learned 
periodicals only. Requirements for 
various other items especially those 
concerning the cover page and the 
title page have generally been 
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relaxed in view of the artistic and 
aesthetic considerations involved. 
The occasion has also been utilized 
in redrafting the standard to con- 
form to the latest I SI practice. 

In preparing this standard, care 
has been taken not to specify 
requirements which might result in 
stifling individual initiative, or in 
improverishment of production 
values. Requirements in respect of 
layout have, therefore, been reduced 
to a minimum. 

The standard will be circulated 
shortly to interested editors, pub- 
lishers, printers, and librarians and 
others for their critical comments 
and suggestions for improvement. 

Copies of the draft standard 
would be available free on request 
from the office of the Indian Stand- 
ards Institution, Manak Bhavan, 
9, Mathura Road, New Delhi-1 
and from its Branch Offices located 
at Bombav, Calcutta and Madras 
{ISIPresiNote No. 348/60). 

INDIAN PATENTS 

(A few of the Patent Applica- 
tions . notified as accepted in 
Part III — Section 2 of the 
Gazette of India, August 6-27, 
1960 are given below.) 

66174. Process and apparatus 
for the production of dry poivders 
and concentrates from solutions and 
suspensions: The solution or sus- 
pension is divided into droplets 
(5-2000/a) which are contacted with 
counter-current stream of dry gas 
at 0-60°C for 5-1000 seconds. — 
Patented by Birs Beteiligungs Und 
Verwaltungsgersellschaft A.G. 

66552. A process for treating oil- 
containing animal material such as 
fish and fish offal: Mechanically 
disintegrating fish, treating pulp 
with enzymes, f.e., substrate of 
fermented deep culture of lactic 
acid bacteria and centrifuging oil 
thereform. — Patented by H, M. 
Ehlert and I. H. Mikkelsen. 

68113. Improvements in or relating 
to the manufacture of cans: The 
flange of the can body is provided 
with undulations substantially even- 
ly spaced therealong to accommo- 


date changes formed during scan- 
ning. — Patented by the Metal Box. 
Co. Limited. 

66825. Method for preparing 
improved fungicide: A phenyl subs- 
tituted aminoalcohol is reacted 
with a metal salt. — Patented by 
Rohin and Hass Company. 

67031. A rice boiling apparatus: 
Wherein an inner kettle having 
small holes made in the bottom plate 
is fitted in a outer kettle having 
small clearance on its side peri- 
pher}^ — Patented by M.Kamishima. 

67860. An improved cenirifughig 
machine for manufacture of sugar: 
Comprising perforated driven cen- 
trifugal cage within outer housing 
with opening at base having inward 
rim, pipe for draining molasses, 
means for feeding drained juice 
into the cage. — Patented by M. A. 
Chaudary. 

66882. Improvements in or relat- 
ing to pesticidal preparations: Com- 
prises fine solid particles of at least 
one pesticidal material dispersed 
in a hea\y oil. — ^The Standardised 
Disinfectants Company Limited. 

67468. Improvements in or relat- 
ing to the preparation and isolation 
of isonicotinic and nicotinic acids from 
the ^'hetapicolin aif: Oxidising 
beta-picoline cut and subjecting 
pyridine carboxylic acids to frac- 
tional crt^stallization. — Patented by 
Council of Scientific and Industrial 
Research. 

67512. Improvements in or re- 
lating to cartons: Lid face is pro- 
vided with an extension adhesively 
secured to the outer face of an 
adjacent side and has an unbounded 
gripping flange. — Patented by Rec- 
kitt and Sons Limited. 

67 546 . M achine for frying grams, 
peanuts and the like: A rotatable 
screw conveyor within a shell for 
conveying material together with 
sand, inlet and outlet openings for 
feeding and discharging said mate- 
rials and another screw conveyor for 
returning sand. — Patented by R. S. 
Pillai. 

67724. Method for activating 
clav: By forming an intimate mix- 
ture of clay, water and sulphur ip 
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acid and heating it to activate the 
clay and reduce the water content 
to a maximum of 10 per cent. — ■ 
Patented by National Research 
Council. 


68340. Iniproveinents relating to 
closures for bottles^ jars and the like: 
Comprising a cylindrical threaded 
section adapted to fit the top of a 
bottle the upper edge of the 
cylindrical section being turned to 
form an inwardly disposed lip, the 
lip being stepped in such fashion 
that secondary smaller lip is formed 
raised above the level of the first lip. 
— Patented by D. G. Swingler. 

67821. A process for the produc- 
tion of fungicides from coal tar: 
Chlorinating coal tar oil fractions 
boiling between 180°C and 360°C. 
— -Patented by Council of Scientific 
and Industrial Research. 

FOREIGN PATENTS 

2,919,195. Fruit juices: En- 
riched with casein, milk or soy 
proteins and non-denatured egg 
yolk. — Patented by R. J. Block, 
Minute Maid Corp., N.Y.C. {Food 
Engng., June 1960, p. 150). 

2,916,378. Makhig chips: By 
cooking corn, cooling, grinding, 
kneading dough between rollers, 
cutting, oven drying and fat frying. 
—Patented by B. H. Kunce, Fiesta 
Foods Corp., Phoenix Ariz {Food 
Engng.y June 1960, p. 150). 

830,044. Flaked cereals : Relates 
to the preparation of flaked cereals 
which do not require any further 
cooking but which when mixed 
, with a hot or cold liquid will pro- 
duce a thickened porridge: cereal 
grains, e,g,, cut oat or barley grains 
cooked from 30 to 45 minutes with 
water and steam under a super- 
atmospheric pressure of from 0.3 
to 4 ats. until they have a moisture 
content of from 60 to 20 per cent, 
then dried and rolled to a flake 
thickness of from 0.1 to 0.25 mm. 
and then ground. Sugars or malt 
extracts may be added at the cook- 
ing stage to improve the taste or 
effect colour change, and flavouring 
agents may also be added. — Patent- 
ed by N. V. Koninklijke Pellerij, 


'Mercurius’, V/H Gebroeders Laan 
{Food Trade Rev,, May 1960, p. 90). 

832,343. Chocolate: To prevent 
the formation of bloom on the sur- 
face of chocolate, the oil-free gly- 
cerides of the fatty acids of animal 
butter fat, combined with a un- 
hydrogenated vegetable fat, e.g,, 
cocoa butter, and a vegetable emul- 
sifying agent, e.g., lecithin, are 
mixed in the non-aqueous condi- 
tion, with the chocolate mass, also 
in the non-aqueous condition, in 
the proportion of 5 per cent by 
weight of the total, mass (replacing a 
like proportion of whatever fat is 
being employed in the chocolate 
mix). — -Patented by Thorvald Friis 
- — -Andersen {Food Trade Rev., 
June 1960, p. 112). 

C.F.T.R.I. NEWS 

Manufacture of Infant Food : 
The process standardised at the 
Institute for the preparation of 


infant food from buffalo milk is 
now under commercial exploitation 
at Anand. The plant is run by the 
Kaira District Co-operative Milk 
Producers’ Union Ltd. and is set 
up at a cost of Rs. 31 lakhs. It has 
been designed and installed entirely 
by the staff of the Kaira. Union. 
The plant was declared open by 
Shri Morarji Desai, Union Minister 
for Finance on the 31st October 
1960. Sri Manubhai Shah, Union 
Minister for Industries and 
Ministers of the Gujerat State 
Government were also present on 
the occasion. The Amul plant is 
licenced to manufacture 2500 tons 
of Baby Food annually and it will 
initially be available to trade in 
Gujerat and Maharashtra States 
and Delhi city by December 1960. 
It is expected that Amul Milk 
Food will save the nation Rs.l 
crore in foreign exchange every 
year. 
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FETTE, SEIFEN, ANSTRICHMITTEL 
July 1960, Vol. 62. No. 7 

On the changes in the UV-spectra of fats from 

. slaughtered animals during autoxidation — 
Mirna, a. . . 

Determination of the acid and saponification number 
of waxes with the help of fluorescence indicators 
— ^Hessler, W. and Marsen, H. . 

The potentiograph — a recording, automatic titration 
apparatus — H adicke, K. . 

Chromatographic separation of lipids on glass fibre 
paper— C ernikova, M. . 

Fatty acid chlorides for the re-esterification of fats 
— ^Taufel, K., Dietze, P. and Franzke, Cl. . 

Preparation of 1 -monosorbin — T aufel, K., Franzke, 
Cl. AND Dietze, P. . , . 

Modern body cleaning agents in industrial plants. 
II. Soiling of the skin and methods of testing 
— Schwarz, H. G. . ^ 

Copolymerization in paints II. Investigation of 

paint technique concerning copolymerisates from 
cyclop entadience and drying oils — K aufm.-\nn, 
H. P. and Gruber, H. _ . 

Autoxidative film-formation on balsam oil — 
Kaufmann, H. P. and Sud, R. K. 

Concerning the acid number of lacquers and their 
films — SCHIEMANN, G. AND ZiELESNY, H. ^ . 

World production of rosin and turpentine oil — 
Pejoski, B. . . 

On the history of pigna^nts: Pliny and his ‘Natural is 
Historia’ — K onig,R.. . . . 

August 1960, Vol, 62, No. 8 

Detergents and detergent solutions in the electron 
microscope — R osch, M. . . . 

Complexometric estimation of antioxidants. II. 
A new semi-micro-complexometric method for 
the determination of nor-dihydroguaiaretic acid 
in pig lard— S edlacek, B. A. J. . 

New investigations on the fatty acids of the blood 
SCHRADE, W., BOHLE, E. AND BlEGLER, R. . 

On the biology of fats XIII. — Serum lipoids in a 
case of liposarcoma — K aufmann, H. P. and 
Garloff, H. . . * • • 

Application of radio-active isotopes to the analysis 
of vegetable oils — ^J aky, M. and IC.yffk.\, K. 

UV-absorption of isolated fatty acids — S ch.\uens- 
tein, E. and Benedikt, G. . 

Bromination at the allyl position of methyl oleate 
— Naudet, M. and Ucciani, E. . _ . . 

Investigations on the lipid metabolism in psoriatics 
— ^Eberhartinger, Chr., . Schindler, M. and 
Stefanakis, N. . . • • • 

The oligosaccharides of raw cocoa, nuts and 
almonds — ^T haler, H. . . • , • 

A viscometric, laboratory method for the determina- 
tion of the fraction of solid fat present in tempered 
couverture — D uck, W. . ‘ . 
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Food Abstracts 


T™ ^ ° abstracts of papers on Food Science and Technology selected so as to 

serve the needs of food and allied industries in India and is divided into three parts. Part I 
comprises abstracts of papers published by the CFTRI, Mysore, reprints of which can be had from 
* ^ Part II consists of abstracts of papers published in important Indian 

journals. Part HI contains abstracts of important articles from foreign journals. 


Studies on idli fermentation: 
Part I — Some accompanying 
changes in the batter, by Desi- 
kachar, H. S. R., et ol.^ J. set, 
mdustr. Res, ,.1960^ 19 C (7), 168.— 
An increase in non-protein nitrogen 
and a decrease in reducing sugars 
have been observed during fer- 
mentation of idli (a popular break- 
fast dish in South India) batters; 
the batters are usually prepared 
by soaking rice [Oryza sativum) 
and decuticled black gram {Phaseo- 
Ills mungd) dhal in water, grinding 
them separately, mixing, and allow- 
ing the mixture to ferment over- 
night. Both titratable acidity and 
the volume of the batter increase as 
a result of fermentation and have 
been used as criteria for judging 
the progress of fermentation. A 
temperature range of 25-30° C has 
been found to be optimal for the 
fermentation. Temperatures up to 
40° C accelerated the rate, but 
some undesirable smell occasionally 
developed at higher temperatures. 

Presoaking of black gram dhal 


PARTI (Cftri) 

prior to grinding in the traditional 
methods has been established to be 
an important step in the fermenta- 
tion. The possibilities of a ‘Flour 
Presoaking Method’ and a ‘Compo- 
site Dry Mix Method’ for idli 
making to eliminate the need for 
wet grinding of black gram dhal 
and rice are indicated by the data. 

That both yeasts and bacteria 
participate in the fermentation has 
been shown using penicillin G 
and chlortetracyclin as selective 
inhibitors. Acid and gas produc- 
tion have been found to be mostly 
dependent on the grovl;h of micro- 
bes belonging to the bacterial group. 

Hydrolysis of ethylene dibro- 
mide by monoethanolamine at 
ordinary temperatures, by 
Muthu, M. and Majumdar, S. K., 
J. sci, mdustr. Res., 1960, 19 B (7), 
273. — Monoethanolamine hydroly- 
sis of ethylene dibromide in gaseous 
phase has been studied at different 
temperatures (21-38°C). Ethylene 
dibromide undergoes complete 
hydrolysis within 3, 2, 1 and 0.5 hr. 


at 21.1°, 25.0°, 31.0° and 37.8°C. 
respectively. The method is useful 
for the assay of ethylene dibromide 
from fumigation chambers. 

Bioassay of piperazine and 
some plant products with earth- 
worms, by Krishnakumari, M. K. 
and Majumdar, S. K., J. sci, mdustr. 
Res., 1960, 19 C (8), 202.— A 
bioassay method for estimating 
piperazine citrate and other ver- 
micidal agents has been reported. 
Application of the bioassay method, 
based on the response of earth^vorms 
{Pheretima sp.) to the drugs in 
Einger-Locke medium for rapid 
screening of anthelmintic substances 
has been demonstrated. Quantita- 
tive assessment of different plant 
drugs for their vermicidal potencies 
has been carried out and their 
relative efficacies with reference to 
piperazine citrate have been studied. 
Piperazine coefficients of papaya 
seed, mustard seed, garlic and clove 
show that clove and garlic are super- 
ior to piperazine citrate with res- 
pect to vermicidal potency. 


ADULTERATION 

Further studies on the detec- 
tion of metanil yellow in pulses 
(Dhal), by Mitra S. N. and Roy, 
B. R., Sci. & Cult,, 1960, 25 (9), 
539. — Metanil yellow, a non- 
permissible coal tar dye present 
in pulses, mainly arhar {Cajanus 
cajaniis), is detected by extracting 
the dye in aqueous solution and 
then subjecting to wool-dyeing as 
reported earlier. Complete extrac- 
tion of the dye in aqueous solution 
is, however, not possible because 
of the high amount of starch 
present in the pulses. The present 
note describes a method of repeated- 


PART II (Indian) 

ly extracting the dye from half- 
broken pulse with 80 per cent 
alcohol, concentrating the com- 
bined alcoholic extract to a few 
drops and subjecting a drop to 
circular paper chromatography for 
identifying the dye. The usual 
wool-d 3 ''eing procedure can also be 
followed with the concentrated dye 
extract for its detection. 

K.L.R. 

ANTIOXIDANTS 

Paper chromatography of anti- 
oxidants: A simple method of 
identification and separation, 
by Ro}', B. R., Mitra, S. N. and 
Sen Gupta, P. N., Ciirr.. Sci., 


1960, 29 (4), 132. — ^A rapid and 
simple chromatographic method 
has been reported for the identifica- 
tion and separation of antioxidants, 
viz., BHA, NDGA, BHT and PG. 
Liquid paraffin is used as the 
stationary phase while 20 per cent 
methanol and 5 per cent ethyl 
acetate have been tried as the mobile 
phase. The chromatogram, after 4 
hours’ descending run, is sprayed 
with the developer, ammoniacal 
silver nitrate. Black spots are 
visible wdthin 10 minutes. The Rf 
values for the different antioxidants 
spotted individually are given. The 
Rf values of the antioxidants 
separated from a mixture of the four 
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compared well with the values 
obtained for individual antioxidants 

K.L.R. 

BIOCHEMISTRY AND 
NUTRITION 

Physico-chemical studies on 
indigenous seed proteins: Part 
IV — ^Peptization of red gram 
{Cajaiiiis indiciis) proteins and 
their characterization by elec- 
trophoresis, by Saroj Tawde and 
Giri, K. V., J. sci, mdiistr, Res,^ 
1960, 19 C ( 8 ), 190.— The effect 
of extraction period and pH of 
extractant and the influence of 
various anions, cations and deter- 
gents on the solubilization of red 
gram {Cajaniis indicus) proteins 
have been investigated. Electro- 
phoretic analyses of the meal 
proteins in buffers of varying pH 
and ionic strength have also been 
carried out. Maximum separation 
of the components, one major and 
two minor, has been found to take 
place between pH 7 and 8.6 and 
ionic strength 0 . 1 . 

Pattern of food and blood 
cholesterol, by Shera, K. B., 
Curr, ScL, 1960, 29 (5), 183.— Total 
food intake and the amount and 
nature of fat consumed are known 
to affect the blood cholesterol 
level. The present report deals 
with ( 1 ) the effect of two fats, 
viz., hydrogenated groundnut oil 
and safflower oil at a medium level 
of 18 per cent fat calories, ( 2 ) the 
influence of pattern of food in 
general and cooking in particular 
and (3) the chronic effect of these 
fats on blood cholesterol. Army 
personnel in three groups formed 
the subjects for the study and 
repeated blood analysis was made 
at intervals of 3, 4, 6 , 8 and 12 
months. Blood cholesterol values 
have been graphically represented 
and the inferences drawn from the 
results given. It is seen that the 
pattern of food consumed has an 
influence not only within the groups 
but also between the groups. The 
organism adapted itself to different 
fats at medium levels of intake and 
no effect on blood cholesterol is 
seen at low levels. This leads to 
the conclusion that the hypercho- 


lesterolenic action of the fats is due 
to high intake of fats, at which level 
the degree of unsaturation has little 
influence on the blood cholesterol. 

K.L.R. 

Clinical features of kvs^ashior- 
kor in Hyderabad, by Rao, G. P., 
Indian J. Child Health., 1960, 9 
(4), 198. — The clinical, biochemical 
and pathological changes observed 
in 38 patients suffering from kwa- 
shiorkor in Hyderabad are reported. 
The clinical picture of the patients 
generally conforms to the descrip- 
tion of reported in other 
parts of India as well as the world. 

A moderately low incidence of 
Ascaris infestation and the frequent 
occurrence of severe anaemia (nor- 
moblastic bone morrow) are note- 
worthy features in patients studied. 

Treatment of kwashiorkor 
with vegetable protein diets, by 
Rao, G. P., India7iJ. Child Health., 
1960, 9.(4), 207. — The response of 
three types of diets in the treat- 
ment of 38 cases of protein mal- 
nutrition is reported. The patients 
were divided into three groups and 
were fed respectively skim milk (I), 
the Indian multipurpose food (for- 
mula A) (H) and MPF with in- 
jection of 50 mg. of vitamin Bjl 2 
on alternate days (HI) for a period 
of 30 days. The caloric value of 
the three therapeutics was adjusted 
nearly to the same level by using 
jaggery and bread. The com- 
position as well as the calorie, 
protein, methionine, cystine, lysine, 
tryptophan and calcium contents 
of the diets are given. The results 
of response show that the time taken 
for the clinical disapperance of the 
oedema in patients was 3-16, 2-27 
and 4-16 days respectively for skim 
milk, MPF and MPF plus vitamin 
B 3 L 2 diets, the differences being not 
statistically significant. The total 
weight gain of the children on the 
30th day was also nearly the same. 
The total serum protein and gain 
in serum albumin in the three 
groups ranged from 6 . 1 - 6.9 and 
1.4-T.8 per cent respectively, 
the differences being not significant. 
MPF can therefore serve as a satis- 
factory and cheap alternative to 


skim milk therapy in the treatment 
of kwashiorkor. The significance 
of the results obtained has been 
discussed. 

K.L.R. 

Treatment of kwashiorkor, 
by Bharucha, P. E. and Edibam, 
B. C., Indian J. Child Health. , 1960, 
9 ( 6 ), 261. — Twenty- two cases of 
kzoashiorkor were admitted for treat- 
ment. Alternate cases were given 
MPF alone and MPF plus Casilan. 
Clinical examination, biochemical 
studies and biopsies were done on 
all cases before and after treatment. 
Serum albumin rose twice as high 
with MPF plus Casilan as with MPF 
alone, though liver function as 
judged by the serum cholesterol and 
r-globulin showed greater improve- 
ment in the MPF group. Liver 
biopsy, however, showed regression 
of fatty change in both groups. 

CEREALS 

Effects of radiations on the 
nutritive quality of bread wheats, 
by Sanghi, A. K., Bhatnagar, M. P. 
and Chandola, R. P., Ctirr. Sci., 
1960, 29 (5), 187. — Radiation treat- 
ment of wheat has been found to 
increase the grain size, weight and 
colour in the field. The effect of 
ionizing radiations on the nutrition- 
al quality of the grain is reported 
in this note. Seeds of two varieties 
of bread wheat treated with differ- 
ent doses, viz., 0.5, 1.5, 4.5 and 
13.5 X 10^^ np./cm^ of pile neutrons 
have been grown in different plots 
and the harvested grain has been 
analysed. Results indicate that 
protein, carbohydrates, moisture 
and total ash show significant 
increase as a result of radiation 
treatment. The dose of 13.5 X 10"^^ 
np./cm^ proved lethal in both the 
varieties. It is, however, to be seen 
whether the beneficial effect of 
ionising treatments is permanent 
by growing the progenies of treated 
individual plant. 

K.L.R. 

FRUIT AND VEGETABLE 
PRODUCTS 

Oxalate contents of leafy vege- 
tables, by Anantaswamy, T. S., 
Kamat, V. N. and Pandya, H. G., 
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Ctirr. Sci, i960, 29 (4), '13 3. —The 
presence of oxalate in plant tissues 
affects the availability of calcium 
in the diet by forming insoluble 
calcium oxalate. As green leafy 
vegetables have been recommended 
to overcome the deficiency of cal- 
cium in the common Indian diet, 
analysis of some of the common 
leafy vegetables has been done for 
the soluble oxalates, ‘ total oxalate 
and calcium contents. The results 
show that the total oxalate contents 
are 2-8 times the amount of calcium 
in all the vegetables, indicating the 
unavailability of practically all the 
calcium. Soluble oxalates account 
for over 50 per cent of the total 
oxalates. In view of the wide use of 
cheap leafy vegetables in the poor 
Indian diet, the need for taking 
suitable measures to neutralise the 
effect of. oxalates is* suggested. 

K.L.R. 

Ascorbic acid content of toma- 
to and tree tomato in Darjeeling 
area, by Sarkar, S. R., Scu & 
Cult,, 1960, 25 (9), 530.— Tomato 
and tree tomato at three stages of 
maturity, viz. , green, ripe and about- 
to-ripen, and grown at different 
altitudes in and around Darjeeling 
and also in Sikkim have been analys- 
ed for their ascorbic acid content. 
The results show no definite cor- 
relation between the ascorbic acid 
content and the altitudes at which 
the fruits are grown. Ascorbic 
acid increases with maturity in 
both the fruits. In the case of 
tomato, however, the vitamin value 
diminishes slightly at the fully ripe 
stage after reaching a maximum at 
the about-to-ripen stage. The 
values reported here are rather low 
in the case of tomatoes and higher 
for tree tomatoes as compared 
to those reported in Health Bulletin. 

K L# R 

MICROBIOLOGY 

Value of pulses as supplements 
to media in the production of 
streptomycin, by Narayanan, S. 
and Iyer, V., J, sci. indiistr. Res., 
1960, 19 C (8), 187.— The effect of 
supplements prepared from a num- 
ber of indigenous pulses on the 
growth, streptomycin production 


and sporulation in Streptomyces 
griseiis (strains NRRL B-150 and 
MA-13) in an otherwise defined 
medium has been studied. Increas- 
ed streptomycin yields are obtained 
at a concentration of 0.5 per cent 
of the powdered pulses. Prepara- 
tions from germinated pulses are far 
less effective than the corresponding 
ungerminated pulse powders, where- 
as hydrolysates are as effective as 
the latter. Hydrolysates of black 
gram {Phaseolus mimgo) and horse 
gram (Dolichos hiflorus) significant- 
ly increase streptomycin yields as 
compared to the corresponding pulse 
powders. No consistent correla- 
tion is observed between streptomy- 
cin yield on the one hand and my- 
celial weight, pH of the culture 
filtrate or spore count on the other. 

OILS AND FATS 

Vitamin K and its derivatives 
as suitable colouring agents for 
vanaspati, by Sarma, P. S., Ciirr. 
Sci., 1960, 29 (6), 221.— The pro- 
blem of colouring vanaspati to 
help in its easy detection when 
admixed with ghee, has been ex- 
tensively investigated without satis- 
factory results. The present re- 
port suggests the use of derivatives 
of vitamin K as colouring agents for 
vanaspati. 10 mg. of a wine-red- 
coloured compound obtained by 
treating ‘Menaphthone’ (synthetic 
vitamin K) with alumina, when 
mixed with 100 g. of ‘DaldT, gave 
a light pink colour. Addition of 
this coloured ‘Dalda’ to ghee at 
30 per cent level was detectable by 
its colour. To detect adulteration 
even at 10 per cent level, addition 
of ‘acetomenaphthone*, the acetyl- 
derivative of vitamin K, which 
gives deep red colour with NaOH 
to vanaspati has been tried. 20 mg. 
of the acetyl-derivative was added 
to 100 g. of ‘Dalda’ which was 
then mixed with ghee at 10 per 
cent level. The adulterated ghee, 
when heated with NaOH for 
-i hour on a water bath gave a 
pink colour. The results indicate 
the possibility of colouring 

with vitamin. K derivatives so 
that adulteration of ghee could be 


easily detected. Heating the vanas- 
pati above 100°C lowers the inten- 
sity of the pink colour and the 
acetomenaphthone-alkali test gives 
a yellow colour instead of the 
original pink. The need for using 
more stable derivatives of vitamin K 
has therefore been suggested. The 
derivatives are not removed by 
treatment with fuller’s earth and 
washing soda. 

K.L.R. 

GENERAL 

Constitution of the leucocya- 
nidin of the groundnut, by 
Nagarajan, G. R. and Seshadri, 
T. R., CuYY. Sci., 1960, 29 (5), 178. 
— The pericarp of the groundnut 
kernels is rich in leucoanthocyani- 
din and it has been extracted 
by soaking the whole kernels in 
cold alcohol. The alcoholic ex- 
tract is evaporated under reduced 
pressure, the residue taken in 
ethyl acetate and purified by 
fractional precipitation with petro- 
leum ether (40°-60°C.). It has been 
identified by the usual tests and its 
constitution established by prepar- 
ing some of its derivatives and 
studying their characteristics. It 
is found that leucocyanidin has a 
3 :4-diol structure and not a 2:3 :4- 
triol structure as suggested by 
earlier workers. Its new configu- 
ration is also given. 

K.L.R. 

Brown wrapping papers from 
arecanut husk, by Singh, J. 
and Guha, S. R. D., Res. & hid., 
1960, 5 (6), 169. — Arecanut husk, 
available to the extent of about 
10,000 tons in India, is now dis- 
carded as a waste material. Proxi- 
mate chemical analysis of the husk 
shows it to be a good source of 
lignin (30 per cent), cellulose 
(52.3 per cent) and pentosans 
(20.6 per cent), and as such it can 
serve as a suitable material for paper 
pulp. The husk was digested at 
170^^0 for 4 hours by the sulphate 
process using a material-liquor ratio 
of 1:6 and 13.5-18.6 per cent 
chemicals. The yield of the pulp 
ranges from 40.4 to 57.5 per cent. 
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Sheets were made from the pulp, determined. It is found that al- paper. Addition of bamboo and 
dried in air and conditioned at though the properties are not jute pulps to the arecanut husk 
.65 per cent relative humidity and satisfactory for the production of pulp improves the .strength proper- 
The strength properties of kraft wrapping paper, they are quite ties of the sheets, 
the resulting sheets have been good for making brown wrapping k.l.r. / 


ANALYTICAL 

The determination of vitamin 
Bi 2 — a critical review, by Shaw, 
W. H. C. and Bessel, C. J., Analyst^ 
1960, 85, 389. — The present review 
covers the following heads : isolation 
of vitamin Bjl 2 in crystalline form, 
physical and chemical methods for 
vitamin Bj 2 , methods of separation 
of vitamin B 12 from crude materials 
and from analogues, pharmaceutical 
preparations containing vitamin B 12 
microbiological determination of 
vitamin B 12 in natural materials, 
microbiological assay methods using 
different test microorganisms, assay 
with higher animals and clinical 
assays. Some of the properties of 
vitamin Bjl 2 , cobalamines and 
natural analogues are also given. 
174 references. • 


Determination of ascorbic 
acid in highly coloxired solutions 
with N-bromosuccinimide, by 
Evered, D. F., Analyst., 1960, 85, 
515. — Estimation of ascorbic acid 
in dark coloured solutions by the 
indophenol reduction method is 
not possible as the pigments inter- 
fere with the colour of the indo- 
phenol dye both in the direct 
titration and spectrophotometric 
methods. The present study deals 
with the assay of the vitamin by 
.oxidation with N-bromosuccini- 
„mide which, unlike 2:6-dichloro- 
phenolinodophenol, is unaffected 
• by reductones, reductive acid and 
. iron salts. The procedure consists 
in diluting the highly coloured 
solution like blackcurrant juice with 
1 percent (v/v) aqueous acetic acid, 
adding glacial acetic acid, a known 
.volume of potassium iodide solu- 
tion and diethyl ether to a small 
aliquot of the diluted juice taken 
-in a test tube, and titrating the 
mixture with N-bromosuccinimide 


PART III (Foreign) 

solution from a micro-butette with 
constant shaking. The first appear- 
ance of brown colour of liberated 
iodine in the ether layer indicates 
the end point. A blank titration is 
also carried out. The results show 
that the method works satisfac- 
torily within the limits of experi- 
mental error, the ascorbic acid 
values determined comparing well 
with the amounts added to diluted 
blackcurrant juice. The same pro- 
cedure is used for standardising 
the N-bromosuccinimide solution 
by titrating it against aliquots 
of standard ascorbic acid solution. 
For light coloured solutions like 
orange juice, the usual io dimetric 
method using starch as indicator 
can be followed as the colour does 
not interfere when the juice is 
suitably diluted. k.l.r. 

The detection and determi- 
nation of diphenyl and o- 
phenylphenol in concentrated 
orange juice by gas chroma- 
tography, by Thomas, R., Analyst, 
August 1960, 85, 551. — -Chemical 
methods at present used for deter- 
mining diphenyl and o-phenyl- 
phenol were found to be too slow 
and insensitive for routine tests 
on concentrated orange juice. Both 
compounds can be simultaneously 
determined in a 1 ml. sample of 
juice by gas chromatography. The 
experimental error, at a probability 
of 95 per cent, is ±0.4 , ppm for 
diphenyl and 0.4 to 0.8 ppm 
for o-phenylphenol, both com- 
pounds being present in concen- 
trations between 1 and 10 ppm. 
Both compounds can be determined 
in about 35 minutes. 

BIOCHEMISTRY AND 
NUTRITION 

Evaluation of protein in foods 
for regulatory pxirposes, by 


Campbell, J. A., J. agric. Fd. Chem., 
1960, 8 (4), 323. — The determina- 
tion of the protein efficiency ratio 
of individual foods fed at a 10 per 
cent protein level in a standardized 
4-week rat growth assay has been 
found to be the most generally 
applicable procedure for evaluating 
protein quality. Based on the 
determination of three amino acids, 
lysine, methionine and cystine, 
a simplified chemical score was 
found to correlate well with PER 
data on a series of 43 foods. The 
method was rapid and reproducible. 
To evaluate the protein contribution 
of different foods for regulatory 
purposes, a protein rating was 
developed based on both the quan- 
tity and quality of protein in a 
reasonable daily intake of food. 
This procedure was applied to a 
variety of foods and appeared to 
classify them in a logical manner. 
Effect of amino acid supple- 
ments, vitamin Bi2 buffalo 
fish on the nutritive value of 
proteins in sesame seed and 
meal, by Kik, M. C., J. agric. Fd. 
Chem., 1*960, 8 (4), 327. — A study 
of sesame seed and meal was under- 
taken, because of their importance 
to human nutrition and the animal 
feed industry. Addition of lysine, 
lysine and threonine, and buffalo 
fish benefited growth and the pro- 
tein efficiency of sesame seed and 
meal. Sesame meal supplemented 
milled white corn meal, enriched 
wheat flour and white milled rice. 
Lysine and threonine influenced 
the biological value and net utili- 
zation of seasme seed. Vitamin Bjl 2 
failed to supplement the lysine- 
threonine additions. Data are pre- 
sented on amino acid, vitamin, and 
mineral contents. The nutritive 
value of sesame seed and meal' 
warrants their use in the enrichment 
of diets for certain population groups 
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and for continued use in poultrvgnrT Boi 

swine rations. ' . , ^nce studies in malnou- 

^ished Jamaican infants. I. 
Effect of autoclaving on the . and retention of 

aniino acids and proteins of the phosphorus, by 

chick pea, by Cueto, A. G V- G., 

Martinez. W. H. and Frampton I960, 14, (2) 183.- 

V. L., J. agric. Fd. Chem I960 8 Nitrogen and phosphorus balances 
(4), 331.-The work reported grew ZZ"" thirty-seven severely 

out of an interest in the effects babies, of whom five 

of heat on the nutritive quality of treated with either 

plant proteins. Lysine is the limit- 1;^'" 

mg ammo acid in most rations results have been analy- 

m which cereals are the source of relation to the stage of treat- 

energy. Because the chick pea, ""Tf' „ ,, 

a typically starchy seed, is rich in sa ^ treatment over 

lysine and is an important food inf ®ted N was absor- 

crop, interest developed in the ii ‘ ^^e corrected absorption, with 
effects of heat on the nutritire "“°^"nce for faecal metabolic N, 

quality of its proteins in comparison P®" ^^en 

with typical oilseeds. About 25 if admission to 

per cent of the chick pea is protein , 

rich in lysine (6.5 to ^6.7 pe^ cent)’ f)!, ^t^es up to 0.5 g./kg./day, 
The lysine content is reduced by S wL rei of ingested 

about 10 per cent when the seeds ^ ''^®® f When a correction ^ 
are heated in the autoclave to ]2rC ^PPli^d for endogenous N loss, ^ 
-for30.„d60mi„„„s. Thereduc- Jrit 1" T' ! 

tion IS greater the less the moisture lores weretililt L ^ " 

content of the seed. stores were built up. i 

About two-thirds of ingested P ‘ 

Sequence in which indispens- were absorbed. Absorption did 
able and dispensable amino notvary with the stage of treatment ( 
acids become limiting for P retention, like N retention ^ 
gro wth of fed diets low in diminished in the later stages of ^ 
fibrin, by Kumta, U. S. and treatment. 


SfP,f’ y- f960, 71 In general, more P was retained 

G), 3tU. Ihe results of growth in relation to N than would be 
experiments indicate that in diets expected from the ratio of these 
containing 6 per cent of fibrin as elements in normal muscle. This 
the only source of protein leucine, finding fits in with other evidence 
isoleucme, valine and histidine are of P depletion in these infants. It 
all equally the most limiting amino is suggested that some of the ‘extra’ 
acids ^ for the growth of the rat; P retained may have been taken up 
methionine and phenylalanine are by bone, 
eq^ually next limiting; lysine is the in the five babies who died, 
third limiting ammo acid and absorption of both N and P was 
1- tryptophan satisfactory. All the subjects were 

are least limiting. in positive balance for both N and 

. Diets containing 6 per cent of P at the time of death, which 
fibrin supplemented with a mixture suggests that death was not caused 
of the indispensable amino acids by an irreversible failure of N 
to satisfy the accepted amino acid utilization. 

requirements of the rat do not Most of the babies who did not 
support optimal growth. Addition die were treated with cow’s milk 
of a mixture of dispensable amino mixtures that supplied only 0.3- 
acids containing glutamic acid, 0.4 g.N/kg./ day. These intakes were 
glycine, ^ aspartic acid and alanine lower than those often used for the 
or addition of glutamic acid alone treatment of protein malnutrition, 
stimulates growth considerably. At this level of protein intake, 
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u- N retention and gain in body weight 
I. both went on at about three times 
□f the rate found in normal infants 
)y of the same age. It follows that if 
-., such intakes are adequate for repair, 
— they should also be adequate for 
5s normal growth and maintenance. 

.y 

Balance studies in mal- 
nourished Jamaican infants. II, 

^ Comparison of absorption and 
retention of nitrogen and phos- 
phorus from human milk and a 
cow’s milk mixture, by Waterlow 
J. C. and Wills, V. G. , Brit. J. Niitr . , 
1960, 14 (2), 199. — ^A comparison 
^ has been made in seventeen mal- 
nourished infants of the absorption 
^ and retention of nitrogen and phos- 
^ phorus from human milk, and from 
cow’s milk mixtures of equal pro- 
tein, fat and carbohydrate content. 

1 N absorption was not significant- 
I ly different with the two types of 
^ milk. On human milk 49 per cent 
. of ingested N was retained, com- 
L pared with 41 per cent of the cow’s 
milk mixtures. This difference was 
1 significant. 

On both types of milk 70 per cent 
of ingested P was absorbed. The 
P content of human milk is only half 
• that of the cow’s milk mixtures. 
The percentage retention of P was 
therefore greater on human milk, 
but the absolute amounts of P 
retained were the same on the two 
milks. , 

It is suggested that although the 
difference in N retention was not 
very great, it may be of biological 
significance to infants living on 
marginal protein intakes, for whom 
it is of critical importance to 
achieve the highest possible effici- 
ency of N utilization. 

Study of the proteolysis of 
certain vegetable proteins by 
papain, by Bahadur, K. and Atreya, 

B. D., Enzymologia, 1960, 22 (2), 

137. — Of the vegetable proteins 
examined, the soluble proteins of 
Phaseolus radiants, Cajaniis indiciis 
and Lem esculenturn are broken 
down by papain within a range of f 
pPI /.09 to 8. 08, but the proteoly- \ 
sis of the soluble proteins of PJia- 
seolus iniingo is maximal only at pH 





7.60 and it is very small at other 

pH. 

^^dthin the range of pH 7.09 
to 8.08, the mixture containing 
low concentrations of the above 
proteins shows greater proteolysis at 
lower pH values of the mixture 
and the mixture containing high 
concentrations of the above pro- 
teins show greater proteolysis at 
higher pH value of the mixture 
At a constant pH, greater proteoly- 
sis is observed with increase of 
concentration of the substrate in 
the mixture, and this is true for 
almost all the mixtures within the 
concentration limits examined. 

The availability of lysine in 
groundnut biscuits used in the 
treatment of kwashiorkor, by 
Clegg, K. M., Brit. J. Nutr., 1960, 
14 (3), 325.— The method of 
Bruno and Carpenter (1957), which 
measures ‘available l3^sine’ by esti- 
mating free-amino groups, was 
applied to biscuit mixtures that 
have been used in the treatment 
of children with kwashiorkor in 
Uganda. 

It was found that the cooking of 
skim-milk powder with the other 
ingredients of the mixtures reduced 
the ‘available lysine’ by about one- 
third. The damage was probably 
caused chiefly by the lactose of the 
powder. 

It is suggested that the results 
could be correlated with clinical 
and biochemical findings in children 
treated with the biscuit mixtures. 

DEHYDRATION 

A continuous process for dehy- 
drating honey, by Turkot, V. A., 
Eskew, R. K. and Claffey, J. B., 
Food Technol, 1960, 14 (8), 387.— 
A continuous process has been 
developed on a pilot-plant scale 
for producing dried honey. The 
product has colour and flavour 
quite close to that of the original 
honey; has free-flowing, granular 
physical form; and has long shelf 
life. It can be produced from 
both table and baking grades of 
honey, either with or without the 
addition of sucrose before drying. 
Addition of sucrose raises the 
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temperature at which the dried 
product will soften and makes it 
more resistant to caking at elevated 
temperatures. Honey essence of 
high potency and true aroma 
character can be obtained as a by- 
product. Estimated costs of mak- 
ing the dried lioney on a commercial 
scale are presented. The dried 
honey has applications in commer- 
cial baking, in confectionery making 
and in the production of packaged 
dry baking mixes. 

FISH 

The picric acid turbidity test: 
A possible practical freshness 
test for iced shrimp, by Kurtz- 
man, C. H. and Snyder, D. G., 
Food Techiiol.y 1960, 14 (8), 387. — 
An approach of possible usefulness 
in developing a satisfactory fresh- 
ness test for iced shrimp was 
discovered by chance during the 
course of a well-known preparatory 
procedure for the analyses of free 
amino acids of spoiled and un- 
spoiled- shrimp. The procedure 
consisted of precipitating with 
75 per cent ethanol, heating, 
and adding saturated aqueous picric 
acid solution to permit the deter- 
mination of free amino acids, in the 
clear supernatants obtained after 
centrifugation. .Clear supernatants 
were derived from unspoiled shrimp; 
quite turbid supernatants from 
spoiled shrimp. This observation 
stimulated study of a procedure, 
based on this finding that could be 
used as a freshness test for iced 
shrimp. 

FRUIT AND VEGETABLE 
PRODUCTS 

Organic acids in the apple 
as related to variety and source, 
by Kenworthy, A. L. and Harris, 
N., Food TecIiiioLj 1960, 14 

(8), 372. — -Three apple varieties, 
McIntosh, Red Delicious and 
Golden Delicious, were studied 
in regard to organic acid composi- 
tion. Two lots of Golden Delicious 
were used — one from Michigan and 
one from Washington. The Mc- 
Intosh, Red Delicious and Golden 
Delicious samples were from the 


same orchard in Michigan. The 
four lots of apples were compared 
as to pressure test, soluble solids, 
per cent dry weight, rate of COg 
evolution and the per cent of juice. 
Marked differences in these factors 
were found and may reflect genetic, 
or environmental factors which 
in turn would influence the acid 
composition. Total acidity was 
highest for the Michigan Golden 
Delicious and lowest for the Wash- 
ington Golden Delicious. 

Factors affecting the drained 
weight and firmness of red tart 
cherries, by LaBelle, R. L. and 
Mayer, J. C., Food Technol,^ 1960, 
14 (7), 347. — Factors found to 
influence the firmness and drained 
weight of frozen or canned cherries 
are time elapsed between harvest 
and packing, degree of bruising, 
and fruit maturity. Prolonged 
holding time provides progressively 
higher character scores and drained 
weights in the’pi’O^^ssed products, 
whereas the ripening of the fruit has 
opposite effects. Although bruising 
also tends to augment firmness 
in the final product, it has the dis- 
advantage of promoting decidedly 
greater "scald. No difference was 
found between the firming effects 
of holding in air as compared to 
soaking in water. Neither were any 
significant differences in firmness 
observed when holding or soaking 
temperatures of 40 and 80° F were 
compared. The higher temperature 
merely encouraged scald damage. 
In general, conditions which favour 
high drained weight and firmness 
in red tart cherries are also conducive 
to scald and adversely affect colour. 
As a compromise between these 
two quality objectives, it is suggest- 
ed that cherries be handled with 
minimal bruising and be promptly 
chilled and soaked in cold water 
for moderate periods of 4 to 10 
hours. 

Chemical and physical chan- 
ges in green beans during 
preparation and processing, by 
Sistrunk, W. A. and Cain, R. F., 
Food Technol., 1960, 14 (7), 

357. — A study of the effects of size 
and variety of beans and the tem- 
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S'"-”'”"-, Adjust i„ 

and canned beans showed Kl blanch or time of 

constituents to be related to texture ranee sh^^M^ temperature 
in the canned beans. Texture ronfrr.n ^ ®'^®‘^ient for 

was measured by per cent of in nnl sloughing and softening 
sloughed skins and ?esistance to “§• 

shear. AIS was not correlated , canned strawberries 

with either firmness or sloughing ^^^^teson, D. and Raven, T. W ’ 
of canned beans. Total and re- I960, 85, 521.— Straw- 

ducmg sugare of canned beans generally subject to con- 

reached a minimum when beans by soil which may leave 

were blanched at ISO' to 170°F, ^ residue of sand in the canned 
the temperature range at which the P^e^^^et. The_ present study was 
texture was firmest and the per- ‘^stermine the sand contents 

centage of sloughed skins was ^ different packs of canned straw- 
lowest; yet this relationship was d with canning 

not established at other blanching horticultural practices. The 
temperatures. Low starch content of soil and siliceous matter 

was found in this range of blanching 15 samples of fresh 

temperatures and high starch values been determined by 

in the range of 180° . to 200°F. ^he fruit and collecting the 

Most texture changes in . canned ^ Whatman No. 42 

beans appeared to be related to P^Per which is dried at 100° C 
changes in pectic substances during effects of 

blanching and canning. Resistance *^he fruit with water and 

to shear increased with an increase P ^""^hg ®teaw beneath it have also 

in per cent of pectate-pectinates studied. Several packs of 

o -f. ’ canned strawbernVc 


m pci uent oi pectate-pectinates , pav.i^b ux 

a highly significant positive corre- strawberries obtained from 

lation that existed in both phases 1^ have also been 

of the experiment. Conversely ^^® content and 

percentage of sloughed skins in , ^■®®““® discussed in relation 
canned beans was ne<^ativelv ^iven to the fruit 

correlated with percent^e of ®®1°^® canning. The fresh fruits 
pectate-pectinates and alkali-soluble to contain surprisingly 

pectins. The resistance to shear amounts of soil in them, 98 

of canned beans of individual ®a®ily 

treatments was greater in the FM-1 removed by efficient washing. The 
strain than Asgrow Regular variety, washed fruits std contains 30-40 
Furthermore, the skins of the sieve average sand 


‘detoxifying’. Activating mecha- 
nisms usually involve epoxidation 
reactions, such as conversion of 
heptachlor to heptachlor epoxide 
and aldrin to dieldrin; or oxidation 
reactions, such as conversion of 
thionophosphates to phosphates, 
oxidation of thiol ethers to sulfo- 
xides and sulfones, and oxidation 
of phosphoramides to more potent 
cholinesterase inhibitors. Detoxi- 
fying processes may convert insec- 
ticide to nontoxic metabolities, 
which are retained in the tissues 
or rapidly excreted. Detoxication 
of organophosphorus compounds 
in most cases involves hydrolytic 
reactions. The type of change is 
dependent on the chemical structure 
of the compound and the insect 
species— DDT is metabolized by 
the housefly, body louse, certain 
mosquitoes, American roach, Mexi- 
can bean beefle, boll weevil, milk- 
weed bug, fruit fly, etc., but this 
process follows four or five meta- 
bolic^ pathways. Many of these 
reactions are enzymatically catalyz- 
ed. 


size 5 canned beans of Asgrow except those 

Regular sloughed more than FM-1, excessively dirty fruit 

but the reverse was true in sieve ^ y^alue for 

size ,1 beans. Blanching at tern- unwashed strawberries is 

peratures between 170° and 180° F ?nn contents less than 

for a time of 15 to 5 minnm. 100 PPm are unlikely to be noticed 


optimum for pole snap beans: ^7 the consumer. 

Since the percentages of sloughed 
skins and resistance to shear of 

canned beans were affected by Metabolism of insecticides by 
temperature of blanch, time of various insect species, by Perry, 
blanch, size of beans and variety, A. S., J. agric, Fd, Cheni,, I960,' 
optimum blanch was conditioned 8 (4), 266. — Most chlorinated hydro- 
by these factors. ^ Closer control carbon insecticides and many orga- 
over the raw material was apparent nophosphorus compounds are 
in order to prevent squeakiness metabolized by insect species. The 
and off-flavour in beans that were metabolic processes that bring 
under-blanched as well as softness about these chemical changes may 
and sloughing in beans that were be classified as ‘activating’ and 
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KafBrcorn malting and brew- 
ing studies. Occurrence of /?- 
amylase in kafBrcorn malts, 
byNovellie, L.,J. Scu Fd. Agric., 
1960, 11 (8), 457. — Contrary to 
commonly accepted views, sor- 
ghum (kaffircom) malts have l^een 
found to contain amylase in con- 
siderably more than traces, 18-39 
per cent of the saccharifying activity 
being due to the ;6-amylase. The 
a- and /3-amylases have been found 
to develop at approximately the 
same rate during germination. Sor- 
ghum ^-amylase has been prepared 
free from the a-enzyme and its 
properties studied for the first time. 
Since the ^-amylase of sorghum 
closely resembles those of barley 
malt and wheat, the low diastatic 
power of kaffircom malts compared 
with those of wheat and barley is 
attributed only to the lower pro- 
portion of ^-amyla^e and not to 
any fundamental difference in its 
properties. 

Kaffircom malting and brew- 
ing studies. Starch content of 
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Kaffir beer brewing materials, 
by Holdt, V. M. M., Brand, J. C., 
J. Sci. Fd. Agric. 1960, 11 (8), 463. 
— Starch was determined in kaffir- 
beer brewing . materials by a modifi- 
cation of the method of MacWilliam 
et al Kaffircorn grains contained 
61.1-69 per cent starch; kaffircorn 
malts 45.9-61.2 per cent, and maize 
grits and maize meals 71.8-81.7 per 
cent. The starch content of the 
spent grains from different brewe- 
ries varied widely from 14.7 to 50.3 
per cent. In a trial brew, 40.7 
per cent of the starch in the 
raw materials escaped degradation 
during mashing, 32.8 per cent 
appearing in the final beer and 7.9 
per cent ,in the spent grains. 

Kaffircorn malting and brew- 
ing studies. VII. — Changes in 
the carbohydrates of kaffircorn 
during malting, by Holdt, V.M.M. 
and Brand, J. C., J. Sci. Fd. Agric., 
1960, 11 (8), 467. — The sugars 
present in the kaffircorn grain and 
malt have been identified: glucose, 
fructose and sucrose are present in 
the grain, while the malt contains 
also maltose and lower maltose 
oligosaccharides. Data are given 
for the changes occurring in the 
content of these sugars and starch 
during germination of the kaffircorn 
and drying of the malt at 50'^C. 

MEAT 

Effect of cooking and car- 
casspart on the methionine and 
cystine content of chicken meat, 
by Fry, L. J. and Stadelman, 
W. Food Res., 1%^, 25 (3), 
442.— The present study was initi- 
ated (1) to determine the distribu- 
tion of cystine and methionine in 
the white meat, dark meat, giblets 
and skin of poultry meat, (2) to 
investigate the effect of cooking 
and (3) the differences in methio- 
nine and cystine content of white 
meat of individual birds. 

Cooking was done in a reel type 
oven at 325° F. Whole birds were 
baked in a covered container for 
1 min. per 10.5 g. of weight, and 
half birds for 1 min. per 7 gm. of 
weight. Portions were dried 
by lyophilisation. Microbiological 


assays of six hour acid hydrolysates 
of chicken meat were used to deter- 
mine the effect of cooking and 
individual bird variation on the 
content of the two amino acids. 
Leuconostoc mesenteroides P-60 
ATCC 8042 was the organism used 
for microbiological analysis. 

Methionine and cystine were 
found to be stable to effects of 
cooking by baldng in a covered 
container. The reason for signi- 
ficant increases in both amino acids 
which occurred during cooking has 
been given. Use of composite 
samples of birds on the same diet 
and of the same age has been indi- 
cated to be a valid assay technique. 

Various segments of chicken 
carcass differ significantly in their 
methionine and cystine content, 
light meat possessing the highest 
value (2.97 g. per 16.0 g. of nitro- 
gen). Liver contains the largest 
amount of cystine (2.12 g. per 
16.0 g. of nitrogen). Skin was the 
lowest in both the amino acids. 

B.V.S. 

PACKAGING 

Packaging — 1. Packaging ma- 
terials-A food manufacture sur- 
vey, by Anon, Food Maniif., 1960, 
35 (9), 370. — This is a comprehen- 
sive survey of materials for food 
packaging. Transparent as well as 
opaque cellulose films, polythene 
films and bread wraps, aluminium 
foil, adhesive type, polypropylene, 
vacuum- formed picks, heat and 
sealable carton system and polyester 
films, metallised films, bottle seals 
and stoppers, overwraps for meat 
products and papers for packaging 
have been dealt with and their 
characteristics and uses discussed. 

B.V.S. 

Packaging — 2. Packaging ma- 
terials — ^A food manufacture 
survey, by Anon, Food Manicj., 
1960, 35 (9), 377. — In this special 
survey, details about a wide range of 
liquid fillers, use of tubular wrap- 
ping machine, check weigher, 
machines for packing dairy and 
allied products, vacuum packing, 
cap lining as well as thermoplastic 
labelling and stuffer for meat cas- 


ings have been given along with 
photographic reproductions of same 
machines either new or improved 
versions of established ones. 

B.V.S. 

WINES 

Effects of sulfur dioxide, tem- 
perature, time and closures on 
the quality of bottled dry white 
table wines, by Ough, C. S., 
Roessler, E. B. and Amerine, M. A., 
Food Technol, 1960, 14 (7), 352.— 
In wine stored with cork closures, 
at two sulfur dioxide levels and at 
temperatures of 32°, 53°, and 70° F 
the relative free and total sulfur 
dioxide changed only slightly in a 
22-month period. In general, cork 
closed wines at the lowest storage 
temperature received the best scores ; 
specifically, the 32° F storage tem- 
perature resulted in a significantly 
better mean score than did the 
higher temperatures. Wine qua- 
lity also varied with, sulfur dioxide 
level. Wines stored at the lower 
sulfur dioxide level (100 mg. per 
liter) were . of significantly better 
quality than wines stored at the 
higher level (250 mg. per liter). 
In general, wine quality deteriorat- 
ed with time of storage. Sulfur 
dioxide content at the higher levels 
declined more rapidly with metal 
than with cork closures. Storage 
temperature speeded the decline. 
Again, time of storage and sulfur- 
dioxide levels caused significant 
differences in quality. In this 
experiment no significant effects on 
wine quality were found from 
closures or from the three lowest 
storage temperatures. Storage at 
120° F was very detrimental to wine 
quality in all cases, 

YEAST 

Absence of toxic effects by 
food yeast on the rat, by Bender, 
A. E. and Doell, B. H., Brit. J. 
Niitr., 1960, 14 (3), 305.— In an 
attempt to resolve the conflicting 
reports about the toxicity of yeast 
to mammals, the AA have con- 
ducted investigations to determine 
whether any harmful effects of 
food yeast on the rats could be 
detected. Three varieties of yeast, 
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Torulopsis utilis, Zygosaccharomyces 
lactis and Candida arborea, were 
used. 144 rats including controls 
received food yeast at various 
levels. The basic diet contained 
23.5 per cent protein, 3 per cent 
fat and 5 per cent fibre with 40 ml. 
milk/week, 0.1 ml. codliver oil four 
times a week and 0.1 ml. wheat- 
germ oil once a week. Food yeast 
was added at levels of 3, 6, 9, 12 or 
21 per cent and the animlals were- 
given the diet for 4-6 months. 
Half of them were killed and their 
organs weighed and examined his- 


tologically. The rest were mated 
and their fertility observed. 

No effects were observed as 
judged by gain in weight, efficiency 
of food conversion, overall body 
and carcass lengths, blood and 
urine picture, histological picture 
of liver, spleen, thymus, kidney and 
adrenals, dry weight and fat content 
of liver and fertility. B.v.s. 

GENERAL 

The variable taste perception 
of sodium benzoate, by Peryam, 
D. R., Food TechiioL, 1960, 14 (8), 


395 

383. — The qualitative responses to 
sodium benzoate (sour, salt, sweet, 
bitter) vary among individuals but 
the data derived from this study 
do not indicate that the responses 
could be used to classify best 
populations, as has been maintained. 
Basic physiological differences 
among people may partially explain 
the differences in perception but 
it is likely that differences among 
people in learning, verbal habits, 
and the language used to describe 
their taste experiences are also 
involved. 
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As manufacturers of cans In which 
edibles are packed, we have to take our 
job seriously. That Is why we Installed 
complete modern equipment In our 
factory and can say with confidence that 
your food packed In our cans remains 
fresh, maintains its colour and Is bygie* 
nically preserved. 

We can supply large quantities at com* 
petitlve rates and give early deliveries. 



POYSHA INDUSTRIAL COMPANY 

PRIVATE LIMITED 
Mesent Road* SewrI, Bombay IS 
Phone: 72863 • Grams: 'SANCANS' 

Manufacturers of Open Top Sanitary Cans • Closures 
• Crown Corks • Lithographed and Plain Tin Cans 
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for the pharmaceutical industry 



A 

Acetate in oil 
Palmitate in oil 
Acetate dry powder 
Palmitate water-miscible 

BETA-CAROTENE 

Thiamine Hydrochloride 
Thiamine Mononitrate 

Bz 

Riboflavin 
Riboflavin-5’- 
Phosphate Sodium 


Be 

Pyridoxrnc 

Hydrochloride 


PANTOTHENATES 

Calcium Pantothenate 
Sodium Pantothenate 


NICOTINATES 

Niacin 

Niacinamide 


BIOTIN 


—pioneers and leaders in the synthesis of vitamins 


c 

Ascorbic Acid 
Coated Ascorbic Acid 
Sodium Ascorbate 
Calcium Ascorbate 
Ascorbyl Palmitate 


E 

dl- Alpha 

Tocopherol. Acetate 
dl-Alpha 
Tocopherol free 
Dry Vitamin E 
Acetate Powder 


So/e Distributors: 


VOLTAS LIMITED 

Bombay * Calcutta • Madras • New Delhi • Bangalore 
Cochin • Kanpur • Secunderabad • Ahmedabad 


JWT.YT. 973 
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Here’s a happy combination to offer family or guests! A tray of 
inviting food— and to top off the treat, ice-cold Coca-Cola.. 
For this is the sparkling, wholesome refreshment that has a way 
with food— that freshens your taste, brings out flavour. Next time 
you serve a snack— serve Coca-Cola with it! 



Bottled under authority of The Coca-Cola Company by 

PURE DRINKS {NEW DELHI) PRIVATE LTD 
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BUHLER offers complete plants for the 


manufacture of Macaroni 


^ products: macaroni, spaghetti, 

I noodles, elbows, shells, stars, 

vermicelli, etc* These plants 


include Automatic Extrusion Presses. 


The Presses are completely automatic, performing 
all the operations — blending, mixing, kneading 


IN SERVICE LIES SUCCESS and extrusion. The Automatic Extrusion Presses 

\£y are available in three sizes : 250 lbs. per hour, 


550 lbs. per hour, and 1,000 lbs. per hour 








made by 

The National Research Development Corporation of India 


fc-«T*Trr«:Wj 

tv 


fV#r«Vi 


The Regional Research Laboratory 
Hyderabad 
for 


bleaching of groundnut oil, 
cold-pressed castor oil and cottonseed oil 


Sole Distributors: 


•'•‘•'I 

r*/.* *,*53 


• • • ••••••••••••••• 
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Head Office: Bombay 

Calcutta • Madras • New Delhi • Bangalore • Cochin 
Kanpur • Ahmedabad • Secunderabad 
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The container in which your^, 
favourite vanaspati comes to you , 
is specially designed to protect the 
contents from spoilage. The container 
is precision manufactured on 
specialised machines and the 
accurately fitting lid and diaphragm 
ensure that the contents remain 
free from contamination over long 
periods. For added protection, 
vanaspati containers are made pilfer- 
proof with the now-familiar 
aluminium foil diaphragm. 

An unbroken diaphragm is your 
guarantee that the vanaspati you 
are buying is genuine. 


Manufacturing scientifically designed 
packages is the business of Metal 
Box, leaders in the packaging field. 

A result of years of research 
abroad and in India, the vanaspati. 
container is another example of 
a Metal Box package that delivers \ 
the best in consumer goods to you* 1) 




i'f Over 1000 manufacturers in India are being 
i ^'supplied by Metal Box ivith scientificall:' 

designed containers and closures that go to 
'■ pack Rs 100 crores worth of consumer 
goods every year, 

OPEN TOP CANS for processed fruit, vegetables, 

• fish and dairy products 
GENERAL LINE CONTAINERS for confectionery, 
tea, biscuits, baby foods, edible oils, paints, 
insecticides, powders, etc. 



COMPOSITE containers of cardboard metal 
COLLAPSIBLE AND RIGID TUBES for toothpaste, 
ointments, adhesives and pills 
CROWN CORKS for carbonated drinks 
R. S. PILFER-PROOF AND OTHER 


The Metal Box Company of India Ltd 

Barlow House, 59C Chowringhee, Calcutta 


CLOSURES for bottled products 
COMPONENTS for radio, automobile and 
electrical industries 

PUBLICITY MATERIAL including advertising 
tablets and calendars 


Factories and Sales Offices 

Calcutta Bombay Madras Delhi Mangalore 


PLASTIC PRODUCTS including Diothene bags, foil ^ 
laminate pockets and injection mouldings 
HARDWARE including trays and tablQ mats 
MACHINERY Can Closing and Reforming and 
Bottle Sotiling Equipment 
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Everyone who makes glass 
apparatus needs Pyrex Tubing. 
The Pyrex catalogue lists no 
fewer than 80 standard lines, 
all in healthy demand. 

Who uses all this tubing? 
Hospitals, research labs for 
Government and industry, 
universities, schools. 

PYREX are always improving 
their production methods 
to attain even higher standards 
of quality. This Is one good 
reason (among many) why 
l! I everyone who is looking 

I for quality glassware looks 

[ for PYREX 

is made from Pyrex borosilicate glass j 

It is therefore 
heat-resistant 
mechanically strong 
chemically durable 
— and functionally matches all other 
PYREX glass apparatus 

In addition, its chemical composition Is now 
completely free from arsenic 

Sizes 2 mm to 100 mm o/diam — the largest 
size-range available in borosilicate glass 

Wall Thickness Standard Wall, Heavy Wall, 

Extra Heavy. Also Capillary range 

Length Tubing is supplied In standard lengths 
of approximately 5 feet 

SPECIAL problems concerning manipulated 
tubing can be referred to the PYREX Service 
Department, who will gladly construct special 
laboratory equipment to your drawings, in 
consultation (if necessary) with your scientific 
and technical staff I 

l 

® AVAILABLE FROM ALL LEADING DISTRIBUTORS 

SOLE AGENTS: GORDHANDAS DESAI (PRIVATE) LIMITED 

PHEROZSHAH MEHTA ROAD FORT BOMBAY I Also at CALCUTTA MADRAS NEW DELHI 



Regd. Trade Mark 
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‘ROCHE’ Synthetic Vitamin A for animal feeds 


Experiments carried out the world over have proved that 
the addition of Vitamin A to feeds has beneficial effects on 
the growth of livestock. Roche, pioneers and leaders in the 
synthesis of vitamins, have specially developed Rovimix A 
for ensuring a regular and good supply of Vitamin A in 
animal feeds. The growth, development, reproductive 
ability and general health of your livestock and poultry 
are better when you add Rovimix to their feeds ! 




‘ROCHE’ 

-pioneers and leaders 
In the synthesis 
of Vitamins 


ROCHE PRODUCTS PRIVATE UMITED, Bombay 1 

For detailed information, please write to : 

Sole Distributors: VOLTAS LIMITED 

Bombay • Calcutta • Madras * New Delhi * Bangalore 


Cochin • Kanpur • Secunderabad * Ahmedabad 
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1. SOME ASPECTS OF FOOD TECHNOLOGY IN INDIA {published in August 1959), 

pp. 160. (Editors— H. A. B. Parpia, R. C. Bhutiani, K. L. Radhakrishnan, A. N. Sankaran 

and B. V. Subbarayappa) 

This is a publication specially brought out on the occasion of the F.A.O. Regional 
Seminar on Food Technology for Asia and the Far East held in Mysore from August 1-8, 1959. 
It is a collection of 26 review articles, which cover exhaustively the research work done in India 
on some of the important aspects of Food Science and Technology, particularly those dealing 
with rice and rice substitutes ; fruit and vegetable products ; dehydration of foods ; storage, 
packaging and transport of perishables; infant, invalid and protein-rich foods; beverages, spices 
and condiments ; etc. The book represents under one cover the important lines of work and 
progress made in India in the field of Food Technology. 

Price: (Bound) Rs. 10.00 {postage extra) \ £.1.5.0; 5^4.00. 

(Ordinary) Rs. 5.00 ( ,, ) ; £.0.12.0; S 2.00. 

2. BROCHURE ON HOME-SCALE FOOD PREPARATIONS SERIES 

This brochure contains 66 leaflets on the preparation and preservation of fruit, vegetable and 
other food products. It is divided into three parts, viz.j the ‘Home-scale Fruit and Vegetable 
Preparations Series^ giving recipes for the preparation of 55 fruit and vegetable products together 
with a list of the equipment required for their cottage-scale preparation; ‘Indian Sweet Series’ 
giving methods of preparation and preservation of 3 kinds of typical Indian sweets; and the 
‘Substitute Foods Series’ giving in detail the methods of preparation of 8 substitute foods and 
food products. 

Price: Kq i,qq {postage extra) 

3. TECHNICAL AID TO FOOD INDUSTRIES {published in July 1954), 

(Edited and Compiled by G. T. Kale, R. C. Bhutiani> N. V. R. Iyengar, V. Balu and 

A. N. Sankaran) 

This publication, contains the views and suggestions of prominent scientists, leading 
industrialists and food technologists, and Government ofiicials on the nature of technical aid 
needed by different food industries in the country. Up-to-date technical and statistical data are 
provided and an appendix embodying the conclusions of the Symposium as well as a comprehensive 
index are given. 

Price: Indian, Rs. S {postage extra) \ Foreign, 10 shillings; $1,75 


4. FOOD AND POPULATION AND DEVELOPMENT OF FOOD INDUSTRIES 

IN INDIA {published in July 1 952) xw , 

This book brings together the views and suggestions of leading thinkers, industrialists, 
scientists, demographers and other experts on the two topics. Packed with up-to-date technical 
and statistical data on several food industries such as fruit preservation, biscuit, chocolate, 
confectionery, glucose, flour-milling, food yeast, vanaspati, edible oils, fish processing, food 
machinery and the refrigerated preservation of perishable foods, this authoritative document 
brings into relief the handicaps and potentialities of these Industries in India. An appendix 
embodying the recommendations of a Committee of Experts, and a comprehensive index enhance 
the usefulness of the book. 

Price: Indian, Rs. 5.50 {postage extra); Foreign, 10 shillings; $ 1.75 


^SEARCH SECTION 

nutritive value and utilization of passion fruit waste (SKIN OR RIND) 

(Passiflora edulis Sims,) 

By J. S. Pruthi 

{Central Food Technological Research Institute, Mysore) 

Passion fruit skin or rind (Passiflora edulis Sims.), which on an average, constitutes about 50 per 
cent of the whole fruit and is considered as ‘factory waste* has been found to be a fairly rich 
source of carbohydrates, ascorbic acid (78-166 mg/100 g.), protein (12-15 per cent on dry weight 
asis) and pectin (9-15 per cent D.W.B.). The pectin recovered from passion fruit skin is of 
goo ^ quality haying 175-200 jelly grade and as such forms an important bye-product. Besides, 
passion fruit skin has good manurial value. Animal feeding experiments revealed that the 
replacement of rice in poor South Indian rice diet upto 20 per cent level with passion fruit 

skin flour did not produce any adverse effect on the growth rate and general health of albino 
rats. 


During the studies on the nutritive value and 
utilization of passion fruit {Passiflora edulis 
Sims.)^ it was noticed that out of the three 
fruit components namely, juice, skin and residue, 
skin alone comprised about 45-50 per cent of 
the whole fruit and thus constituted a huge 
waste. Very little published information appears 
to be available on its chemical composition and 
commercial utilization. The available referr 
ences’”® cover only moisture, protein, crude 
fiber and ash analysis. In this paper, data 
pertaining to the detailed chemical composition 
and growth promoting value of passion fruit 
skin are presented and discussed. 
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Experimental 

Raw material: Fresh purple skins of passion 
fruit were obtained, minced and immediately- 
employed for analysis. Immediate analysis of 
aliquots thereof were conducted for moisture, 
ascorbic acid, acidity, sugars and pectin. The 
other constituents were determined during the 
course of 3-4 days, during which period, the 
minced skin was kept in small, brown, capped 
and waxed bottles in a freezer at 20°F till required 
for analysis. All items of analysis were 
conducted in duplicate. 

Analytical methods: Moisture, ether extract, 
crude fiber, pectin, protein, starch, tannin g 
ash, etc., were determined by employing standard 
A.O.A.C. methods®. Ascorbic acid was estimat- 
ed by the colorimetric method of Robinson and 
Stotz“. 

Animal feeding experiments: The nutritive 
value of passion fruit skin was determined by the 
rat-growth method. The fresh skin was minced, 
dried in an electric drier at 55-60°C, powdered 
in a flour mill, sieved through a 60 mesh sieve 
(which removed about 3 per cent of the crude 
fibre) and fed to albino rats by replacing rice at 
different levels in the poor South Indian rice 
diet. Diet I comprised the poor South Indian 
rice diet (control), while diets II, III, IV and V 
were prepared by replacing the rice in the rice 
diet by the passion fruit skin flour at 10, 20, 50 
and 100 per cent respectively. 

Thirty freshly weaned young albino rats 
(about 4 weeks old and weighing 40-55 g.) were 
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divided according to sex, litter and weaning 
weights into 5 groups (each comprising 3 males 
and 3 females) in a randomised block design. 
The rats were fed with the respective diets in 
individual cages for a period of 8 weeks. Records 
were maintained on the daily food intake, weekly 
gain in weight and any abnormalities in the 
experimental animals. 

Results and Discussion 

Chemical composition: Results of analyses on 
chemical composition of passion fruit skin 
conducted during 1952-54 are summarized in 
Table 1. Passion fruit skin which was hitherto 
considered as waste, is a fairly rich source of 
pectin (1.54-2.47 per cent), protein (2.04-2.84 
per cent), mineral matter and ascorbic acid 
(78.3-166.2 mg/100 g.). Good quality pectin 
(methoxyl content, 9-10 per cent, anhydrouronic 
acid, 85-91 per cent and jelly grade, 175-200) 
can be recovered from the skin. 

Table 1. Chemical composition of passion fruit peel 

(On fresh weight basis) 


PASSION FRUIT WASTE (SKIN OR RIND) 

skin. Ascorbic acid decreased with progressive 
ripening of the skin. Considerable variation 
was observed in the ascorbic acid content 
(ranging from 78.7 to 154.9 mg/100 g.). 
evident that the skins are a rich 
ascorbic acid. 

Table 2. True and apparent ascorbic acid content of 


Items of analysis 


Range of variation 


Moisture 
Ether extract 
Crude fibre 

Pectin (as calcium pectate) 
Protein (Nx 6.25) 

Crude starch 

Astringency (i) Tannins ... 

(ii) Non-tannins 

Total ash 
Silica (SiOa) 

Iron (Fe) 

Calcium (Ca) 

Phosphorus (P) 

Potash (K 2 O) 

Ascorbic acid, mg/ 100 g 
Carotene 


s 

p 

c 


85,24 

0.16 

7.13 

2.47 

2.84 

1.36 

2.47 

1.00 

1.94 

0.04 

0.03 

0.07 

0.06 

0.95 

166.20 


78.43 

0.05 

4.57 

1.54| 

2.04 

0,75 

1.78 

0.69 

1.32 

0.01 

0.01 

0.03| 

0.03 

0.73' 

78.30, 


# 

<u 

Wl ® 

a> 


It is 
source of 


81.92 

0.12 

5.01 

1.78 

2.56 

0.87 

1.99 

0.82 

1.47 

0.02 

0.02 

0.05 

0.04 

0.86 

100.97 

traces 


* Based on 12 analyses conducted during 1952-54. 

Ascorbic acid content of skins of fruits at 
different stages of maturity is given in Table 2. 
The high values obtained by the direct titration 
method might be due to interference by tannins 
and other reducing substances present in the 


Stages of maturity 

Dye titration 
method 

Colorimetric 

method 

Total asc. 
acid 

mg/ 100 g. 

True asc. 
acid 

mg/ 100 g. 

True asc* 
acid as -%, 
of total 

Asc. acid 
mg./ 100 g. 

I. Green 

j 

■ 163.1 

131.8 

111.6 

85.3 

II. Partially purple 

154.2 

117.4 

102.0 

85.4 

III* Purple 

* . 

101.2 

88.6 

87.6 

i 


phoric acid extract of ripe purple skins, sharp end point 
could not be obtained. 

Manurial value: Mineral analysis (Table 1) 
of fruit skin indicates that it would be of 
considerable value as a manure. One ton of 
dried passion fruit skin is equivalent in plant 
nutrient content to about 1 cwt. of ammonium 
sulphate, plus li- tons of sulphate of potash, 
plus about 10 lb. of double super phosphate. 
The fairly high fibre Content and the astringent 
matter in the skin were considered as possible 
drawbacks in its successful utilization even as 
cattle feed. With a view to obtaining a better 
picture on this aspect, systematic animal feeding 
trials were conducted, the main results of which 
are presented below. 

Nutritive value: Studies on rat-feeding trials 
revealed that in group No. V, where rice was 
completely replaced by passion fruit skin flour, 
the animals took very little food, probably 
because of its high astringency (due to tannins, 
etc.) and puckery taste. The rats started losing 
weight and two animals died by the end of second 
week and the remaining after 3-4 weeks, showing 
thereby that passion fruit skin flour as such was 
not acceptable to animals. However, in the 
other 3 groups and particularly in groups II 
and III, the rats ate well, put on weights (Table 3) 
and were active and healthy. 
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Table 3. ^jfect of replacing rice in poor South Indian rice diet by passion fruit skin 
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Diet 

No. 

Diets 

No. & sex 
of rats 

i 

Av. initial 
body wt. 
g./rat 

Av. daily 
food 
intake 
g./rat 

Average weekly 
gain in body- 
weight 
g./rat 

Blood 

analysis 

Rice % 

P.F. 
flour % 

R.B.C. 1 
million/ 
cu.mm 1 

1 Haemo- 
globin 
(g/lOOmI) 

I 

78.50 

0.0 

3M+3F 

•45.2 

7.6 

4.44 1 


9.29 

15.08 

11 

70.65 

7.85 

3M+3F 

45.2 

10.5 

4.79 


8.71 

14.17 

HI 

62.80 

15.70 

3M + 3F 

46.2 

11.1 

4.94 1 

j 

|±0.23* 

1 

8.80 

13.49 

IV 

39.25 

39.25 

3M+3F 

44.8 

11.0 

3.42 J 

1 

8.80 

13.34 


ocanaara error or the mean derived from the analysis of variance. 

Results for group V are not presented as all the rats died during the experiment. 


The food intake in all the 3 groups (Diets 
II, III and IV) was much higher than that in 
the control rice diet (Table 3), and growth rates 
in Diets II and III were also slightly higher ^ 
than that in the control group, but the difference ‘ 
between the three groups I, II and III was. not ' 
significant. Diet IV (containing 50 per cent 
passion fruit skin flour), as judged from growth 
rate, was however found to be significantly 
inferior (P<0.01) to any of the above three 
diets. 

The blood analysis of the experimental animals 
did not reveal much differences, the R.B.C. 
and haemoglobin in the experimental animals 
being only slightly lower than the corresponding 
figures in the control groups (Table 3). 

The animals- were fed on the same diet for 
another 8 weeks, after which all the animals were 
dissected and examined for any internal dis- 
orders. No abnormalities were noticed except 
that the growth of rats in group IV (50 per cent 
passion fruit skin flour) was rather stunted. 

In conclusion, passion fruit skin flour, as . 
prepared above, could replace rice in the South 
Indian rice diet up to 20 per cent level. Feeding 
at higher level (50 per cent) did not prove 
much useful in promoting grovlii. 

While these studies were completed in 1955, 
an interesting report appeared in literature stat- 
ing that feeding tests with dair}^ cows indicated 


satisfactory milk production with 25 per cent 
passion fruit rind in their ration®’^^. 
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NON-ENZYMATIC BROWNING IN FOODS: FURTHER] STUDIES IN SOME 
FRUIT JUICES AND VEGETABLE PULPS 

By B. S. Bhatia, L, V. L. Sastry and Girdhari Lal 

{Central Food Technological Research Institute^ Mysore) 

Results of an investigation on the non-enzymatic browning of some fruit juices and vegetable 
pulps showed that (i) pea puree was more susceptible to ring discolouration which could be 
controlled by the addition of ascorbic acid. There was, however, no such discolouration in the 
case of field bean puree, (ii) In the case of amla juice containing 300 mg. per cent of natural 
ascorbic acid, browning was not enhanced by further fortification with 250 mg. per cent of 
ascorbic acid, (iii) In amla extracts, tyrosine did not accelerate browning while glycine 
caused more browning than lysine. Cysteine did not show any protective [effect and 
(iv) added ascorbic acid caused more browning in lime juice than in orange or[tomato juices. 


Non-enzymatic browning in passion fruit, 
lime, orange and jaman juices and jack fruit, 
mango, papaya and tomato pulps packed under 
different treatments, has been described in an 
earlier publication^. This paper presents the 
work which was extended to products like amla 
{Phyllanthiis emhlica) extract which is rich in 
ascorbic acid and tannins and to vegetable 
purees from peas and field beans {Dolichos lab 
lab). 

Materials and Methods 

Lime and orange juices, tomato juice and 
serum and papaya and mango pulps were pre- 
pared and packed as described earlierh In 
addition, ascorbic acid was added at SOO mg. per 
cent level to study the effect of this fortification. 
The edible portion of amla was mixed with half 
the amount of water, disintegrated in a waring 
blendor and pressed in a hydraulic press. Shelled 
peas and field bean seeds were mixed with an 
equal weight of water, cooked at 10 lb. pressure 
for 30 and 60 minutes respectively, passed 
through a pulper and pressed through a 30-mesh 
sieve to obtain the puree. The juices and purees 
were packed in pyrex glass test tubes under the 
following treatments : 

(z) Preserved with 350 ppm SO^ (added as 
potassium metabisulphite). 

(ii) Preserved by adding 1,000 ppm sodium 
benzoate. 

(m) Processing at 175°F, for 30 minutes in the 
case of amla and at 10 lb. pressure for 
45 minutes and at 12 lb. for 60 minutes, 
in the case of pea and field bean purees, 
respectively. 


{iv) Hot deaeration was done by boiling at 115- 
120°F, under a vacuum of 27 inches, for 
3-5 minutes before sealing the test tubes. 
Amla extract and the vegetable purees 
were fortified with 250 and 500 mg. per 
cent ascorbic acid respectively.. 

Glycine, lysine, cysteine and tyrosine were 
added to give O.IM concentration in the amla 
extract. Cysteine and tyrosine were dissolved 
in the minimum amount of dilute hydrochloric 
acid before adding to the amla extract. 

The sealed pyrex test tubes were stored at 
37°C, except the control which was stored at 
0°F. 

In the case of fruit juices and pulps, 4 ml. 
of the filtered sample was mixed with 6 ml. 
ethanol and the intensity of colour of the filtrate 
was measured as optical density using a Lumetron 
colorimeter employing the 42-blue filter. The 
clear liquid obtained after centrifuging was 
taken in the case of vegetable purees. The 
ultraviolet absorption spectra of the filtered 
diluted solutions was taken using a Beckman 
Quartz Spectrophotometer in the range 250- 
400 m/^. The pH values were taken with a 
Beckman pH meter. Ascorbic acid was estimated 
by the xylene extraction method of Robinson 
and Stotz^. 

Results and Discussion 

Amla: A peak at 275 was observed in the 
beginning with amla extract due to the presence 
of tannins. Although there were some variations 
(Table 1), the general trend of the values did not 
suggest any striking difference, considering the 
limitations due to the high dilutions (1:1000) 
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Table 1, Optical densities at 275 of saynples of Anila extract packed under different treatments and stored at 37° C 


Period of 
storage 
(weeks) 

350 ppm 
Sulphur 
dioxide 

1000 ppm 

Sodium 

benzoate 

Pasteu- 

rized 

Hot deaera- 
ted and 
pasteurized 

Hot deaera- 
ted & vac- 
uum packed 

250 mg.%1 
Ascor- 
bic acid 

1 

i Glycine i 
(0,1 M) 

Lysine 
(0.1 M) 

Cysteine 
(0.1 M) 

Tyrosine 
(0.1 M) 

0 

703 

725 

750 

761 

753 

765 

755 

712 

709 

750 

8 

713 

730 

753 

756 

763 

769 ' 

758 

720 

713 

746 

26 

714 

732 i 

755 

754 

774 

774 

769 

731 

724 

762 

52 

715 

740 

748 

750 

783 

789 

759 

742 

770 . 

768 


Table 2. Visible browning {Optical densities) at 420 of samples of Amla extract packed. 


under different treatments and stored at 37° C 


Period of 
storage 
(weeks) 

350 ppm 
Sulphur 
dioxide 

1 

1 1000 ppm 

j Sodium 1 
benzoate 

Pasteu- 

rized 

Hot deaera- 
ted and 
pasteurized 

Hot deaera- 
ted & vac- 
! uum packed 

■250 mg.%j 
Ascor- 
bic acid 

1 Glycine 
(0.1 M) 

Lysine 
(0.1 M) 

Cysteine 
(0.1 M) 

i 

1 

Tyrosint 
j (0.1 M) 

1 

0 

■ 0.20 * 

0.22 

0.44 

1 

0.44 

0.49 

0.45 

0.45 

0.46 

0.44 

0.45 


(532) 

(526) 









26 

2.50 

2.56 

1.82 

2.01 

1.82 

2.02 

2.42 

2.35 

1.60 

2.07 

40 

3.90 

3.14' 

2.64 

2.62 

2.33 

2.48 

3.51 

3.12 

2.21 

2.12 

52 

4.50 

• 4.00 

3.10 

3.00 

2.90 

3.30 

4.53 

3.74 

2.83 

2.32 

1 

(84) 

1 

(104) 

1 (92) 

t 

(95) 

(96) 

(192) 

(82) 

(88) 

, (116) 

(105) 

1 


Values in brackets indicate the ascorbic acid content in rng./lOOml. 


employed. Precursors of browning compounds 
such as furfural or its derivatives^ were probably 
not formed in sufficient concentration during 
storage to cause significant absorption. The 
visible colour of the samples, however, increased 
progressively during storage (Table 2). Sul- 
phited samples showed slightly more browning 
compared to those preserved with benzoate or 
pasteurisation, contrary to expectation. Among 
the amino acids used, glycine contributed more 
towards browning than even lysine which is 
known to play an important role on account of its 
terminal amino group^. Cysteine although known 
to retard browning, did not show any protective 
influence. The colour of the sample turned 
yellow instead of brown. Unlike in tomato 
serum® and organic acid-amino acid model 
systems® tyrosine showed the least browning. 
Further, fortification with 250 mg. per cent of 
ascorbic acid in the case of anila extract w^hich 
initially contained 300 mg. per cent ascorbic acid, 
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did not result in any marked increase in browning 
thereby confirming the earlier findings^ that there 
was not much difference in the degree of brown- 
ing caused with 250 and 500 mg per cent of ascor- 
bic acid. The pH values of these amla extracts 
packed under various treatments varied from 
2.8 to 3.1 during storage. 

Other juices and pulps: Addition of 500 mg. 
per cent ascorbic acid increased browning con- 
siderably (Table 3) in case of orange, and tomato 
juice, tomato serum, mango pulp and papaya 
pulp while the effect of other treatments was 
similar to that already reported^. Browning was 
more in lime juice samples than in others. 
There was, however, no appreciable loss in the 
ascorbic acid content of the fortified samples at 
the end of 60 weeks storage (80-100 mg. per cent) 
indicating thereby that the other components 
of lime juice may be involved in this enhanced 
discolouration. In papaya and mango pulps, 
brow^ning was considerably less than in the juice 

2 








NON-ENZYMATIC BROWNING IN FOODS: FURTHER STUDIES IN SOME FRUIT JUICES, ETC. 

Table 3. Optical densities at 420 mf^ of some fruit than those for the Other juices (3. 3-3. 6). There 

juices and pulps preserved by different methods and WaS nO significant change in pH during Storage 

^lore^t 37°c. jn any of the samples. 

B ^ and field bean puree: The pulps of these 

'g I -2 materials which were subjected to the usual high 

iriod ^ ^ .g processing temperatures in addition to the initial 

^ J S I 'S I a I heat treatment to facilitate the preparation of the 

% (I were brown as a result of partial conversion 

^ ^ of chlorophyll to pheophytin. Westcott et al!^ 

0 0.35 0.39 0.40 0.40 0.41 indicated that acetone extracted green bean 

17 0.51 0.57 0.’49 0.55 l!l0 puree became dark on heat processing and this 

60 0.80 0.85 0.72 0.70 2.10 was partly attributed to the occurrence of a poly- 

0 0.15 0.20 0.22 0.22 0.25 phenol type of reaction. Changes in visible browri- 

60 0*38 0 85’ 0 81 0*67 1 15 (Table 4) in these products showed that ring 

discolouration, which was noticeable in samples 

17 0*29 0*31 031 0*24 044 containing sodium benzoate, was controlled 

60 0.60 0.65 0.60 o!45 l!o5 effectively by ascorbic acid and to a lesser degree 

1 0 0,27 0.37 0.40 0.40 0.41 sulphur dioxide. Hot deaeration followed 

17 0,40 o!52 0*50 0^47 0.60 by vacuum packing was also slightly helpful. 

60 0.55 0.90 0.72 0.65 1.15 extent of general browning was assessed 

0 0.05 0.08 0.09 0.09 0.10 after discarding the upper dark layer due to 

60 0 11 0*50 0*35 0 38 0*90 oxidative discolouration.. The general non-enzy- 

matic browning was less in sulphited samples than 

0 0 23 0 24 0 24 0 24 0 24 Others. On the other hand, fortification with 
60 0.44 0.51 0.’50 j 0^50 0.62 ascorbic acid caused more browning. There 

— — - was no significant change in the pH of samples 

during storage (4.9-5. 1). There was no dis- 
tical densities at 420 7np^ of pea and field bean colouration in field bean puree with any of the 
ees preserved by different methods treatments. 

a7id stored at 37°C 
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juice samples (2.4-2.6) were less 


Storage period 
in weeks 

Sulphur dioxide 

1 

Sodium benzoate 

1 Pasteurisation 

Hot deaerated, 
vacuum packed 
and pasteurised 

1 500 mg. per cent 

1 ascorbic acid 'and ^ 
1 pasteurisation 

Lime juice 

0 

0.35 

0.39 

0.40 

1 

0.40 

0.41 


17 

0.51 

0.57 

0.49 

0.55 

1.10 


60 

0.80 

0.85 

0.72 

0.70 

2.10 

Orange juice 

0 

0.15 

0.20 

0.22 

0.22 

0.25 


17 

0.30 

0.70 

0.62 

0.45 

0.80 


60 

0.38 

0.85’ 

0.81 

0.67 

1.15 

Tomato juice 

0 

0.15 

0.18 

0.20 

0.20 

0.21 


17 

0.29 

0.31 

0.31 

0.24 

0.44 


60 

0.60 

0.65 

0.60 

0.45 

1.05 

Tomato serum 

0 

0,27 

0.37 

0.40 

0.40 

0.41 


17 

0,40 

0.52 

0.50 

0.47 

0.60 


60 

0.55 

0.90 

0.72 

0.65 

1.15 

Papaya pulp 

0 

0.05 

0.08 

0.09 

0.09 

0.10 


17 

0.08 

0.24 

0.14 

0.18 

0.36 


60 

0.11 

0.50 

0.35 

0.38 

0.90 

Mango (Badami) 







pulp 

0 

0.23 

0.24 

0.24 

0.24 

0.24 


60 

0.44 

0.51 

0.50 

0.50 

0.62 


Table 4. Optical deiisities at 420 mp^ of pea and field bean 
purees preserved by different methods 
and stored at 37°C 



Heat proces- 
sed only 

Sulphur 

dioxide 

added 

Sodium 

benzoate 

added 

Vacuum 

packed 

Ascorbic 
acid added 

Pea puree 

0 

0.26 

0.21 

1 

0.29 

0.27 

0.29 

52 Weeks 

0.50 

0.32 

0.50 

0.45 

0.83 

Field bean puree 

0 

0.18 

0.16 

0.19 

0.18 

0.21 

52 Weeks 

0.35 

0.21 

0.42 

1 

0.35 

0.60 


samples due probably to the protective influence 
of /3 -carotene in them®. 

Data for the ultraviolet absorption (not given 
here) of the stored samples did not lead to any 
additional conclusions. The pH values of the 
stored lime juice samples (2.4-2.6) were less 
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Nutritive value op balanced malt poods 


■Many countries in Asia, Africa and’ Latin 
America are not able to produce sufficient 
quantities of protective and protein-rich foods 
such as milk, eggs and fishh The diets con- 
sumed by weaned infants, young children and 
other vulnerable sections of the population 
consist predominantly of cereals, roots and tubers 
and hence are deficient in proteins, certain 
vitamins and minerals. Deficiency diseases are, 
therefore, widely prevalent among weaned infants 
and young children^ 

During recent years, vegetable proteins have 
been utilised for supplementing the diets of 
weaned infants and young children^. Several 
workers^ have successfully used milk from soya 
bean and groundnut for feeding infants. Chick 
and Slack^ and Dean® have shown that a highly 
nutritious food can be prepared by blending 
barley malt extract with soya flour, which could 
be used to replace about half the milk in the diet 
of infants up to one year of age and even more in 
the diet of older children. A process for the 
preparation of balanced malt food based, on a 
blend of cereal malt, groundnut flour and skim 
milk powder was developed by Chandrasekhara 
et aV. Experiments on albino rats showed that 
the malt foods possessed high nutritive value. 
Subrahmanyan et al? also found that supple- 
mentation of the diet of children with two ounces 
of malt food produced a marked improvement in 
their growth and nutritional status. Skim milk 
powder being scarce, the nutritive value of malt 
foods based on blends of vegetable proteins such 
as pulses, groundnut flour and sesame flour as 
compared with blends containing skim milk 
powder has been studied. 

The present communication deals with studies 
on the overall nutritive value of four blends of 
malt foods using albino rats. 

Ragi malt used in this investigation was pre- 
pared according to the general method described 
earlier’. Four blends of malt foods were pre- 
pared (Table 1). The amounts of ragi malt 
and groundnut flour were kept at the same level 
in all the blends. Two of the blends (A and B) 
contained defatted soya flour, while the other two 
(C and D) contained Bengal gram flour in place 
of soya flour. Malt foods I and III contained 
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Table 1. Percentage composition of malt food^^ and milk food 
(Values per 100 g) 



(A) 

Malt foods 

(B) (C) 

(D) 

Milk food 

Ragi malt ... 

22 

22 22 

22 


Groundnut flour 

25 

25 25 

25 1 


Soyabean flour 

30 

30 

... 

. . . 

Bengal gram flour ... 


30 

30 

... 

Sesame flour 

20 

20 

• • » 

... 

Skim milk powder ... 

... 

20 

20 

70.0 

Vanaspati 

3 

3 ' 3 

3 

9.0 

Starch 




... 

18.0 


* The calcium, phosphorus and vitamins A, C, D, thia- 
mine and riboflavin were adjusted to nearly the same 
level by fortification. 

sesame flour (at 20 per cent level) while in foods 
II and IV, sesame flour was replaced by an equal 
amount of skim milk powder. For comparing 
the nutritive value of malt foods, a milk 
food having a similar composition was prepared. 
All the foods were adequately fortified with 
vitamins and minerals. The chemical composi- 
tion of the malt foods and the milk food deter- 
mined according to A.O.A.C. methods® is given 
in Table 2. For the purpose of the feeding 
trials, the malt foods were mixed with starch and 
sugar in equal proportions so that' the protein 
content of the different diets was approximately 
20 per cent. Composition of the experimental 
diets is given in Table 3. 

Table 2. Chemical composition of malt foods and rnilk food 
(Values per-lOOg) 



(A) 

Malt 

(B) 

foods 

(C) 

(D) 

Milk food 

Protein (N X 6.25) (g) 

36.9 

37.9 

28.7 

29.60 

25.2 

Fat (g) 

10.2 

7.7 

9.6 

7.2 

9.0 

Carbohydrate (g) 

36.1 

39.5 

45.3 

47.9 

54.4 

Calcium (g) 

1-41 

1.38 

1.44 

1.42 

1.44 

Phosphorus (g) 

.1.15 

1.10 

1.14 

1.17 

1.2 

Iron (mg) ... 

8.3 

7.9 

8.0 

8.2 

8.0 

Vitamin A (I.U.) 

3000 

3000 

3000 

3000 

3000 

Thiamine (mg) 

0.9 

0.95 

0.96 

0.93 

0.92 

Riboflavin (mg) 

1.32 

1.35 

1.34 

1.31 

1.32 

Vitamin C (mg) 

30 

30 

30 

30 

30 

Vitamin D (I.U.) 

3C0 

300 

300 

300 

300 

Calories 

384 

379 

382 

375 

399 








NUTRITIVE VALUE OF BALANCED MALT FOODS 


Table 3, The composition of experhneiital dietsi*^ 



Diets 

I 

II 

III 

IV 

V 

Malt food (A) 

54 





Malt food (B) 


53 

... 

... 

... 

Malt-food (C) . 



70 

... 


Malt food (D) 


• • * 


67 

... 

Milk food 

* • • 

• • ft 

... 

... 

79 

Corn starch 

26 

27 

10 

13 

11 

Cane sugar 

20 

20 

20 

20 

10 


The protein content of the diets was about 20 %. 


The nutritive value of these blends was deter- 
mined by the rat growth method. Five groups 
of albino rats (28 days old) distributed equally 
with regard to sex, litter mates and body weight 
were fed on the different diets. The malt foods 
or the milk food served as the sole source of all 
dietary essentials in the diet. Careful records 
of daily food intake and weekly gains in weight 
of the animals were maintained. The results 
are shown in Table 4. 


Table 4. ' Average weekly increase in body weight of rats 
fed on diets containing malt foods and milk food 
(Duration of experiment ~8 weeks. No. of animals 
in each group — 4 males and 6 females) 






, ^ 


CJ 

. 


>> 

c tb 

U. ^ 





CU) <u 

Vi .£r 

0) a 
> > 

U C3 
a -M 

< 


Malt food (A) 
Malt food (B) 
Malt food (C) 
Malt food (D) 
Milk food 


... 45.4 9.9 15,59 

... 45.5 10.3 16.90 


... 45.2 9.8 16.58 


... 45.2 10.3 17.10 
... 45.2 9.8 16.15' 


Least significant difference (P=0.05) 1.36 g. 


Statistical analysis of the data showed no 
significant difference in the growth promoting 
value of the foods. Substitution of soyabean 
flour by Bengal gram flour or the substitution of 
skim milk powder by sesame cake did not affect 
the overall nutritive value of the foods as judged 
by the growth of rats. Soyabean flour being not 
abundantly available -in the country, it can be 
substituted by Bengal gram flour. Malt foods 
containing sesame flour give the same growth 
rates as those containing skim milk powder; 
still, the foods containing milk powder are more 
acceptable than those containing sesame flour 
to the consumers. 

Further investigations on the P.E.R. of the 
proteins of the malt foods and on the composition 
of the liver and blood of rats fed on the different 
malt foods is in progress. 

We are thankful to Mr A. N. Sankaran for 
the statistical analysis of the results. 

Soma Korula 

M. R. Chandrasekhara 

Central Food Technological M. Swaminathan 

Research Institute, K. Indiramma 

Mysore. V. Subrahmanyan 
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nature of tartaric acid in tamarind 


Of the four isomers, viz., d-, /-. racemic and 
mesotartaric acids, only ^/-tartaricacid occurs natu- 
rally in many fruits and leaves. Only one case of 
occurrence of /-tartaric acid in fruits and leaves of 
Baiihinia reticulata has been reported^. So far, 
the meso-isomer has never been identified in any 
plant tissue, although fungi appear to possess 
enzymes capable of converting epoxysuccinate to 
meso-tartrate^. 

Stafford^’^ found enzymes in cell-free plant 
preparations which can oxidize meso-tartrate to 
dihydroxy fumarate. The identification of this 
isomer in higher plants would thus be of great 
interest. In a study of the distribution of 
tartaric acid in the leaves of certain Angiosperms, 
Stafford^ found relatively large amounts of an 
unidentified acid in the meso-tartrate area of 
chromatograms. Positive identification of the 
isomer was not possible for want of a specific 
test. She, however, feels that the meso-form 
could have been overlooked in plants because it 
has solubility characteristics which differ from 
those of the other tartrates. 

At the instance of Dr. Stafford (private 
communication), we have examined the nature 
of tartaric acid present in the leaves and fruits 
of tamarind (Tamarindus mdtca, Linn), both of 
which contain large amounts of tartaric acid®’’. 2 
Sodium metavanadate gives an orange-red 3 ^ 
colour with the optically active tartrates, but not 
with meso-tartrate®. Both the leaves and berries 
of tamarind showed a strong metavanadate test 5. 
throughout the year, starting from fresh foliage 6 . 
in April-May to January-February when the 
fruits are ready for harvest. Paper chromato- 
graphy of extracts of the leaves and berries ^ 
using different solvent systems always showed 


only two compact acid spots for /-malic acid 
and ^/-tartaric acid as identified by Rf values, 
and only one orange spot on spraying with 
sodium metavanadate solution. Specific rotation 
of purified tartaric acid isolated (5 per cent 
solution) was = + 14.0°. 

Allowing for about one per cent malic acid 
present, the total acidity of tamarind leaf juice or 
berry extracts could always be quantitatively 
accounted for by tartaric acid, estimated by 
separation as cream of tartar or colorimetrically 
by metavanadate method®. Both the methods 
are inapplicable to the meso-tartrate. 

It is thus clear that the tartaric acid present 
in tamarind at all stages is only the optically 
active d'-form. 

Grateful thanks are due to Dr. D. S. Bhatia 
and the Director, Dr. V. Subrahmanyan for 
their interest in the work. 

Central Food Technological Y. S. Lewis 

Research Institute, Mysore, S. Neelakantan 
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‘^HE Seminar which is a regular scientific activity of the CFTRI provides an open forum for all 
scientific workers of the Institute in so far as one of them presents a paper on a problem on which 
he is engaged or reviews an aspect of Food Science and Technology, while others participate in the 
discussion and express their views on the subject matter of the paper. The visits of distinguished 
scientists and technologists are also availed of for arranging addresses to such gatherings. 
Summaries of the Seminars held during October-November 1960 are given in this section. 


5 (IS) 26 

A study of the pesticide re- 
sidues on foodstuffs, by K. 
Elrishnamurthy {October 27, 1960). 
— ^Pesticides are chemicals that are 
used in the control of various types 
of pest organisms. Pest control in 
the broadest sense, is a continuous 
warfare against man’s competitors, 
carried out on countless fronts with 
operations ranging in scope from 
those of a housewife and home 
gardener to the global efforts of 
F.A.O. and W.H.O. Insecticides 
belong to the class of pesticides. 

Nearly 4-5 million tons of 
grains amounting to about 5 per 
cent of our production and equiva- 
lent to our imports are lost every 
year due to spoilage by insects, 
moisture and rodents. Insect spoil- 
age occurs both in the field and in 
storehouses. In a country like 
India, vigorous hygienic measures 
alone cannot fully cope with insect, 
infestation in stored produce and 
the use of insecticides becomes a 
necessary compliment. Conse- 
quently, the use of insecticides 
both during pre-harvest and post- 
harvest periods, is on the increase 
in our country. 

Study of the potential hazards 
to persons not directly associated 
with pesticides is very important 
as it is a problem concerning the 
health of the entire population of 
human beings and livestock. The 
insecticides in general use are either 
the chlorinated hydrocarbons or the 
phosphatic insecticides. The phos- 
phatic insecticides are not consi- 
dered as residual insecticides, while 
chlorinated hydrocarbons persist \ 
on the surfaces and so constitute < 
the residue problem. The residues ( 
of insecticides in foodstuffs occur i 
due to variety of reasons. 


In order to assess the ^ extent levels along with poor rice diet, 
of insecticide contamination in while no. change was noticed in the 
our foodstuffs, about 100 samples of case of rats fed adequate diet 

The speaker then described the 
r . 1 ^ et and suspect- results of studies carried out on 

aminated wA insec- the detection, estimation and oral 
ticide were analysed. DDT and toxicity and metabolism of citicide, 
nf? ..T r ^ polychloro derivative of turpen- 

SO ner cenfnf S? '''' A colorimetric method bLed 

mlre thf tv. of citicide 

more than the permissible limits. ^ith pyridine and aqueous potas- 


r reliminary studies were carried sium hydroxide, has been developed 
out to assess the role of nutritional for its detection and estimation, 
status ^ of experimental animals Studies were carried out to 
(weanling albino rats) on the toxicity evaluate the potential consumer’s 
^ of insecticides, as manifested on hazards of citicide by acute oral 
the growth, condition of vital toxicity and metabolism studies, on 

* organs and general health. ^ The adult male albino rats. The results 
msecticides used in the study were of single dose oral toxicity studies 
dieldrin at 0, 5 and 25 p.p.m. levels on citicide revealed that dosages 
and lindane at 0, 10, 100 and 250 up to 6g/kg body weight did not 
p.p.m.^ levels. The insecticides produce immediate mortality. All 
were incorporated (1) in a diet the maximum dosage tried only 4 
adequate with respect to protein, fat rats out of 60 experimental animals 
vitamins and minerals and (2) in a died within a period of one week. 

• poor rice diet recomrnended by Studies on the metabolism of citi- 
Vanaspati Research Advisory Com- cide indicated that citicide was 

1 r r f • . dehalogenated by the rats as reflect- 

1 he results of feeding trials for ed by the excretion of chloride in 
16 weeks revealed the following large amounts in the urine of 
points: (1)^ the insecticide when treated animals. The rest of the 
with poor rice diet affect- molecule is perhaps converted into 
ed the growth rate of rats adversely a phenolic substance which in turn 
while the same along with an is excreted more as ethereal sulphate 
adequate diet had no effect on the and to a less extent as glucuronic 
growth rate; (2) there was an acid conjugates. The treated 
increase in the percentage liver animals showed more of organic 
weights, amount of insecticide chloride in their body fat than the 
stored and the storage ratio in the control animals, indicating the 
body fat and the liver in the case of storage of relatively less or non- 
rats fed the insecticide along with toxic degradation products in the 
poor rice diet as compared to rats body fat. Rats which died during 
fed adequate diet; and (3) there was the course of the experiment did 
no gross histological changes in any not consume the diet and excreted 
Slight infiltration citicide in faeces, and chloride and 
of fat and centralabular enlargement' glucuronic acids in urine in com- 
of cells were, however, observed paratively smaller amounts which 
in the case of rats fed dieldrin at indicated the possibility of impaired 
25 p.p.m. and lindane at 250 p.p.m. detoxication mechanism which 
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might have been one of the causes 
ot relatively rapid mortality. 

1 he microscopic changes were 
less pronounced in the kidney than 
m the liver in all the animals 
examined. Slight basal vaculoisa- 
tion in kidney and liver, cellular 
enlargement, focal necrosis and the 
presence of acidophilic bodies were 
noted in some of the treated animals. 
1 he results of the present study 
on the single dose oral toxicity have 
revealed that citicide is detoxified 
in the rat system to a large extent 
and the acute oral toxicity of the 
chemical is much lower than that of 
many of the chlorinated hydrocar- 
bon insecticides. 


^ The points raised during the 
discussion' related to method of 
assessing chronic toxicity, distri- 
bution of citicide in different 
tissues, whether the food intake 
remains the same with high dose 
of gammaxene, whether death of 
rats was due to loss of chloride 
and if so whether administration of 
NaCl would serve as antidote, 
nature of histopathological changes 
in the cells, method of estimation 
of glucuronic acid, low protein diet 
being more resistant to the insecti- 
cide as compared to high protein 
diet particularly with CCI4, effects 
of inhaling insecticides, whether 
conjugated citicide also gives the 
colour reaction in the method of 
estimation, effect of dieldrin on the 
nervous system, etc. 

Winding up the discussion the 
President commended the paper as 
an interesting one with many 
possibilities. Chlorine was' the 
first toxic substance used and as it is 
available in surplus, more of 
chlorinated compounds should be 
produced. The toxicity of pesti- 
cides on mammals should be 
thoroughly investigated. The ul- 
timate aim should be to find out an 
absolutely safe product which may 
cause desiccation of insects thereby 
destroying them. In this con- 
nection, he said that work on 
pyrethrum should be continued. 
It was necessary to use the insecti- 
cides with discretion. 


S{IS) 27 

Nutritive value of Paushtik- 
atta, by M. Narayana Rao, R. K. 
Bhagwan, P. P. Kurien and V. B. 
Oberoi {November 7, I960).— 

Speaking first. Dr. M. Narayana 
Rao stressed the importance of 
cereals in human dietary, parti- 
cularly in under-developed countries 
where protein-rich and protective 
foods are not available in sufficient 
quantities. India is at present 
importing enormous quantities of 
wheat and rice to make up the 
deficit of cereals. It has become 
imperative to find out alternate 
sources of foodstuffs to meet this 
deficit. Roots and tubers which 
are very heavy yielders as compared 
to cereal crops can with advantage 
be used for the purpose. Tapioca, 
for example, can be grown in areas 
where fair amounts of sub soil 
water is present, the normal yield 
being 3-4 tons per acre. Earlier 
work has shown that tapioca flour 
can with benefit be admixed with 
cereals and that addition of protein- 
rich food like low fat groundnut 
flour further enhances the nutritive 
value. 

With this background, the work 
on the standardization and subse- 
quent nutritive value of ^aushtik 
atta was undertaken. Paushtik 
atta consists of a blend of whole 
wheat flour (75 parts), tapioca flour 
(17 parts) and low fat groundnut 
flour (8 parts). It contains a 
slightly higher amount of protein 
(13.4 per cent) as compared to 
whole wheat flour (12.2 per cent). 
Animal experiments were carried 
out to study the over all nutritive 
value of diets based on ^vhole 
wheat flour, paushtik atta and 
fortified paushtik atta. Fortified 
paushtik atta was prepared by 
fortifying paushtik atta with cal- 
cium carbonate (156 mg/lOOg) and 
riboflavin (O.lmg/lOOg). The 
results have shown that the diets 
based on paushtik atta promoted a 
significantly higher growth than 
that based on whole wheat flour. 
Fortification oi paushtik atta result- 
ed in a further but slight improve- 
ment in the grovth of rats. It was 


also found that the P. E. R. of the 
, proteins oi paushtik atta was signifi- 
cantly higher than that of whole 
wheat flour. This may be due to 
the additional lysine provided by 
groundnut and tapioca flours. 
Paushtik atta is, therefore, as 
nutritious, if not better than whole 
wheat flour. Studies on organoleptic ^ 
evaluation showed that the different 
preparations made out of paushtik 
atta were quite acceptable. More 
than 60 per cent of the tasters 
preferred the samples made from 
paushtik atta to those made from 
whole wheat flour. .These investi- 
gations have shown the possibilities 
of blending wheat flour to the 
extent of 25 per cent with a blend 
of groundnut flour and tapioca 
flour which, are available in the 
country in plenty and thus augment 
the supplies of wheat in the country 
by 25 per cent. Dr. Narayana Rao 
said that large scale production of 
paushtik atta should be undertaken 
by the State Governments with the 
help of the local oil mills and flour 
mills. This project should be 
undertaken in the national interest 
to save a large amount of foreign 
exchange. 

Dr R. K. Bhagwan then discussed 
the effect of replacing ^vheat in a' 
poor Indian diet by paushtik atta. 
Institution feeding experiments with 
32 children aged 6-12 years carried 
out for a period of 3 months showed 
that there was considerable im- 
provement in the height, weight, 
nutritional status and haemoglobin 
and R.B.C. count of the blood of 
children fed a diet consisting of 
paushtik atta as compared to the 
control group fed on wheat flour 
diet. The results were, however, 
not statistically significant. 

Presenting the results of the 
metabolism studied carried out 
during the feeding studies on 
children, Mr P. P. Kurien said that 
on paushtik atta diet, the intakes of 
nitrogen and calcium were slightlv 
higher and phosphorus slightly 
lower than those fed on whole 
wheat flour diet. The retention of 
nitrogen, ^calcium -and;.-phosphorus 


FOOD SCIENCE— DECEMBEEl, 1960 






TECHNICAL SEMINARS 


408 

by the children on the patishtik roti^ poorly parathay etc. The re- the blend to bring down its cost 
atta diets were slightly higher than suits revealed that more than 50 further, need for including another 
those fed on whole wheat flour per cent of the consumers inter- control group on fortified wheat flour 
diets, though the difference was not viewed, liked patishtik atta hditr etc. 

statistically significant. The appa- than whole wheat flour. They Winding up the discussion, the 
rent digestibilities of the proteins were also willing to purchase President said that India was 
of the two diets were of the same patishtik atta regularly, if made importing one third of her re- 
order (about 75 per cent). available. The speaker concluded quirements of wheat and that the 

Mr V. B. Oberoi then discussed by saying that the ultimate success main object of this experiment was 
the results of extension work of the project depended on the to show how the wheat supplies 
carried out in U. P. which is predo- successful cultivation of tapioca could be augmented by larger 
minantly a wheat consuming area in in U.P. on an extensive scale and yielders such as roots and tubers, . 
collaboration with the State Agri- emphasized the need for long thus saving a lot of foreign exchange, 
culture Department and the Plann- range extension and follow up work Paushtik atta can be made easily 
ing Research and Action Institute, in the State. and can also be fortified without 

Lucknow. As tapioca is not grown The points raised during the adding much to the cost. The 
at present in -U.P., the cultivation discussion related to: need for consumer acceptability trials carried 
of the tuber was first demons- having a larger, number of subjects out independently by Planning 
trated. 20 tons of paushtik atta for institution feeding trials, mode Research and Action Institute have 
made at the C.F.T.R.I. were of administration of paushtik atta^ clearly shown the favourable res- 
despatched to Lucknow. It was account for large increase in ponse towards the purchase of 
sold by the Civil Supplies Depart- haemoglobin of children in the paushtik atta. He mentioned that 
ment of U.P. Government through experimental group, need for giving feeding experiments for much 
fair price depots at a price slightly a proper nomenclature to the longer periods might show statisti- 
higher than that of the rationed product, object of selecting only cally significant results. Paushtik 
whole wheat atta or wheat grain, riboflavin for fortification, feasibi- atta can be kneaded even with cold 
Consumer acceptance data were lity of using rice polishings rich in water because it contains enough 
collected by the Planning Research B-vitatnins for fortification, variety of gluten. He concluded by stress- 
and Action Institute, Lucknow, of wheat used in making paushtik ing the need for implementing 
The paushtik atta was compared atta, keeping quality of paushtik projects like this in practice to save 
with whole wheat atta in respect of atta as compared to wheat atta, the country from facing more 
kneading quality, taste, colour and possibility of increasing the amounts difficult problems, 
crispness of the cooked articles like of groundnut and tapioca flours in 
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JN pursuance of the . policy of rendering technical aid to food industries in the country, the 
CFTRI supplies information on technical and other problems, carries out analytical work and 
undertakes short- and long-term investigations on behalf of the industry, besides bringing out 
publications containing important technical advances in different aspects of Food Science and 
Technology. The Institute deals with a number of enquiries from various food industries and 
others interested in Indian processed food products. A few of the enquiries answered are 
reproduced in this section. 


Terpeneless and sesquiterpene- Bottling of apple juice 
less orange oil E {IS)92 

E (IS) 91 My factory wants to start bottling 

I shall be tha 7 ikf ul if you can of apple juice hut the main problem is 
khidly furnish necessary informa- we are getting^ fruits containing 
tion 071 the preparatio 7 i of terpe 7 ieless per ce7it acidity while 0.7-0. 8 

a7id sesquiterpe 7 ieless flavours fro 77 i i7iost desirable. If sodiimi 

ora 7 ige oil, (Calcutta). bicarbonate is used to iieutralise the 

acidity, it mip'arts a foreig7i taste. 
For the preparation of terpeneless pUase suggest the best 77 iethod of 
and sesquiterpeneless sweet orange obtammg a juice of opthnimi sugar- 
oil, the oil first obtained from the acid ratio. What is the best inethod 
peels is concentrated to about one- of clarifymg the juice! (Haldwani, 
tenth of its volume by vacuum Nainital District), 
distillation. The concentrated oil mi i 

. ^ 4- The apple juice depends for its 

IS then taken in a still or retort . .5^ 1 

r VI re • ^ r 4.- 4.:^ popularity on a characteristic, deii- 

fitted with an efficient fractionation Refreshing flavour. Pre- 
column and slowly distilled under therefore be taken 

vacuum (pressure not _ exceeding the selection and proper blending 

1 mm.). The distiHate is collec d fj-^its. It is necessary that good 

in about 20 equahfractions which if a juice of 

tested for sugar-acid blend and flavour 

solubility in 80 per cent alcoho . q’j^g undermentioned 

Those _ fractions which show a y^j.-gties of apples grown in the 
solubility at 20 C of one part o Hills have beep found to 

oil in 9 volumes of alcohol, are quite good for the extraction and 
bulked together and form sesqui- g^^^^tion of apple juice: 

terpeneless oil. The yield of this 


oil is about 2.0-2.5 per cent of the 
original oil. Its use in the prepara- 
tion of fruit squashes prevents the 
formation of the objectionable ring 
found on the necks of bottles con- 
taining inferior product and gives 
the squash a fresher and purer 
flavour. The following limits have 


Buckingham, Gano, Jonathan, 
King David, McIntosh, Nor- 
thern Spy, Spitzanburg, Yellow 
Newton Pippin, Stirmer, 
Golden Russet, American Rus- 
set, Winter Banana, Blenhiem 
Orange Pippin, etc. 

In case you are using some varie- 


ilaVOUi. X lic jyu ciiv./ 

been suggested for a number of ^j^gg abid, you can blend th 

terpeneless orange oils: high-acid varieties of apples with 

the sweet varieties like Delicious, 
15 0 8926 - 0.9094 Winter banana, early Sansberry, 

dehyde content ■" etc., to get a juice having acidity 

wlculated as , from 0.65 to 0./ per cent expressed 

decyl aldehyde ... 29.50 - 36.65 /„ Thp brix of the 

ee alcohol 4.4.00/ juice should be adjusted to T2. 5 

content - 37.« pgr cent -by addition of sugar if 

;ter content ... 8.0 -l/.u/o p^ggsg^ry. , „ . „ 

The free alcohols- are .chiefly ’ The use of buffer sal ts^sucK as 
J, , !/i eLinenl ■ ' sodium bicarbonate :to reduce the 


Specific gravity at 
15.5"C 

Aldehyde content 
calculated as 
decyl aldehyde 
Free alcohol 
content 
Ester content 


29.50 - 36.65% 

37.8 -' -44.9% 
8.0 - 12 . 0 % 


d-linalool and d-terpineol. so 
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acidity in the apple juice is not 
desirable as they always leave an 
undesirable taste and also the juice 
extracted and preserved from un- 
ripe tart fruits will be lacking in 
flavour and aroma. 

Clarificatio7i: The procedure 

consists in straining the juice to 
remove coarse particles, chilling 
the juice immediately to 30°-54°F 
by passing through tubes cooled 
by ice cold water, storing the juice 
overnight in tanks, draining of the 
settled juice and filtering it. 

Pectic materials are the important 
colloidal substances present . in 
apple juice. Coagulation of the 
pectins of apple juice immediately 
after the extraction is an essential 
step in making high-grade 
clear apple juice. The coagulation 
of pectinous materials can be 
effected by holding the juice at 
reduced temperatures (32°-54°F) 
and the time required for the 
clarification varies widely from 12 
hours to as much as six weeks. The 
usual filtration procedure consists 
•in first mixing \vater or some of the 
juice wfith filter aid to give a thin' 
slurry which is pumped through the 
filter press. As the main body of 
the juice is being filtered, a small 
apaount of filter aid is added con- 
tinuously in order to prevent clogg- 
ing of the filter with apple colloids. 
The resulting juice is brilliantly 
clear. ' ' 

Use of pectic e7izy7nes: Most of 
the bottled apple juice is clarified-, 
by commercial pectic enzymes such 
as Pectinol or Filtragol. The 
enzyme is supplied by the manu- 
facturer as g mixture, of dextrose 
and dry enzyme, the former acting 
as h carrier. It also contains a 
small , amount of gelatine. 


Information and advice 


The required amount of enzyme (3) Shri B. G. Gupta, 
preparation is added to the freshly Agriculture, 

expressed juice , and mixed tho- Mysore, ; 

roughly. Usually the juice is kept Bangalore. 
at room temperature but activity is 


source with a scheme giving the 
necessary equipment and its cost, 
minimum quantity of lemon required 


^migalori Seshadri Road, zoorking capital, etc. to 


run a small factory. Can you 


100°F. The Preparation and packaging of suggest the name of _ places where 

. . ^ M ■Fn/'irw'iov n't'O 


found most rapid at 100 F. The Preparation and packa 
en 2 yme is allowed to act overnight. curry powders 

The juice is then drawn off, mixed ^ 

with a filter aid such as infusorial \ , 


such factories are existing ? (N adiad) . 

We have not done any work on 
the manufacture of citric acid 


and ete^d n aich: 

TL .esnl.a„.j„ic=isspa*L*S*Xvt™;^?%f "fe o” ““‘V » “ 

clear • cottandet, tmmenc, etc. can oe regarding the scheme 

It is advisable to determine by setting up of a plant for Ae 

small-scale tests the optimum con- J T’ however giving 

centration of enzyme required for appreciate information collected 

clarification. Generally 6-8 oz. of ^ from the literature. We might 

Pectinol is required for 100 gallons ^ j r, mention here that citric acid is 

of juice kept for 12 hours at about tin coltainen nowadays mostly produced all the 

100°F 4 • jT u- !i world over by the mold fermen- 

1 intend packing the curry pow^r solutions. The 

Purification of honey 'f pdythene hags and would like j^ational Chemical Laboratory, 
E (IS) 93 , PlTfnl Poona has worked out a method for 

We request you to send us some feasibility of this the production of citric acid by mold 

details about the purification of raw af packaging. (Alwaye). fermentation and you may contact 

honey before packing into bottles. . , . ^ Director, National Chemical 

(Guntur) hs-VQ m this Institute deve- Laboratory, Poona for the details 

We have not done any work on lop^d a method for the preparation thereof, 
this aspect of the problem. Refer- garlic powder, which is covered Manufacture of citric acid: Citric 
ence to the literature has shown the yY ^ patent. If you are interested jg generallly extracted from(l) 
following method for the clarifica- exploiting this process, you may lemon juice, (2) pineapple waste and 
tion of honey: contact the Secretary, National fermentation of sugars with . 

Raw honey contains suspended Research Development Corpora- eertain molds, particularly Asper- 
organic impurities. For clarifying tion, Mandi House Lytton Road, ^uiusniger. 

it, the honey is heated to about \ ^ Extraction of citric acid from 

70-80° C, churned or centrifuged, j lemon juice: Lemon juice contains 

and filtered while still hot through f ^ kI ^ !5 r ’ about 6-8 per cent citric acid. The 

specially packed sterile filter colu- Y ^ ^ -fU jtiice is extracted from the pulp and 

any “fat of c7eS Mctions. “‘‘““J » large wooden or steel 

.ton^Ts‘Lr;Te«”L™^ »,„or of ^<lnct ^ SJ-tfS 

a muslin and then allow it to ripen affected by polythene. Although 

in tanks for about 24 hours, when curry powder packed m thick (heavy f S SSdordXoys 
all the air bubbles contained in it gauge) polythene bags and stored agglomerates the sugar pectin 
escape. Othenvise they form a under normal conditions keeps well ^ 

cpiirn nn fViP Qnrfppp T arpo honev the flavour is F 

n.rG,.Lt^ions ^ vSm S adversely affected. It would be in the juice converting into alcohol, 
packing stations use vacuum sett • , • , L . .u rjowders Otherwise, these materials obstruct 

Img tanks. For any further details aayisaoie to pacK me curry pmvaers g: • . filtration of the iuice The 

vpaorAino flip varioiK! asoects of in bulk in big lever-lid tin containers ®u nitr tion or n j . 

regarding the yanous aspects oi ^ whenever neces- pmccss is not allowed to proceed 

honey, you may kindly contact any ga,! iUooSnr bags L S beyond the point at which the 
of the followmg: sak purpc^es^ ^ sugars are completely fermented, 

(1) Shri R. N. Muthu, F F * yeasts will begin to attack the 

Hon. General Secretary, ^ ^ Production of citric ucid citric acid. ^Vhen the spontaneous 

All India Bee Keepers' Association, fermentation has reached the pro- 

RamgarhP.O., District Namital,U.P. E (IS) 95 stage, . a filtering aid, usually 


(2) Dr. G. B. Deodikar, / zoould very much appreciate if diatomaceous earth, is added and 

Hon. Research Director, ^ Q^n kindly send me detailed the mixture agitated while being 

j^ricidtural Research Laboratories, information on the manufacture of heated. It is then filtered through 
Home G'liards Building, 'j. ' ’ j x i 4.1 ' i ijt .. 

{Near College of Agriculture), Poona, citric acid from Lemon or any other large rack-and-frame presses or 
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rotary presses. The filtered juice 
is taken in big vats and the citric 
acid is precipitated in the hot (60° C) 
as^ Ca-citrate by the addition of 
milk of lime alone or with CaCOg 
as well towards the end till the 
effervescence ceases. After com- 
plete neutralization, the mixture is 
heated and filtered through suitable 
plate filters, rack-and-frame presses 
or rotary presses. The precipitate is 
washed with hot water and then de- 
composed with concentrated HgSO^. 
The resulting CaS 04 precipitate is 
separated and the filtrate is con- 
centrated in vacuum or open pans 
to a density of 20-25° Brix. It is 
then filtered or decanted from the 
CaS 04 that' separates during con- 
centration. The concentration is 
continued to a density of 37-38° 
Brix from which the citric acid is 
crystallised out on cooling and agita- 
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ting. The crystals are later purified 
to free it from metallic and other 
impurities. 

2. Extraction of citric acid from 
pineapple waste: A second natural 
source of citric acid is found in the 
residues and wastes of the pineapple 
canning industry. The pineapple 
contains 0.39-1.10 per cent citric 
acid, averaging about 0.72 per cent. 
The residues are collected, cut, and 
pulped in suitable machines and 
pressed. The pulp is leached with 
water or a dilute liquor from, a pre- 
vious extraction and concentrated* 
Citric acid is recovered as the 
calcium salt as described above. 

3. Preparation of citric acid hy 
sugar fermentation; Numerous 
molds are known to produce citric 
acid from sugar, but the most im- 
portant ones are the various strains 
of Aspergillus iiiger. The indus- 
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trial process consists essentially in 
inoculating a sterile sugar-contain- 
ing solution in culture vessels with 
a suitable organism. At the opti- 
mum temperature for growth, the 
mycelium (mass of interwoven fila- 
ments) is formed first, and then 
citric acid. Fermentation is com- 
pleted in 5-14 days. The liquor is 
then drawn off, the mycelium wash- 
ed and pressed to remove any citric 
acid present within the cells and 
the liquor transferred to a suitable 
tank for recovery by precipitation 
as the calcium salt in the usual way. 

The world's major production of 
citric acid is by the mold fermenta- 
tion process. 

There is no factory in India pro- 
ducing citric acid and all of it is 
imported. We feel that the pro- 
duction of citric acid from lemon 
juice is not going to be economical. 


Qii- 
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BECKMAN DB ULTRAVIOLET SPECTROPHOTOMETER 

Ex: M/s BECKMAN INSTRUMENTS INC. U.S.A. 

This is a least expensive but most versatile instrument covering' ultraviolet and visible regions 
for quantitative and qualitative analysis in agricultural, food, clinical, pharmaceutical, plastic 
laboratories and chemical works and Research institutions. It incorporates a double beam operation 
and the controls are few. It has a direct readout system reading in absorbance and % transmittance. 
With the wave length drive accuracy and the new inexpensive potentiometric recorder it forms the 
moderately priced ratio — Recording uV-visible spectrophotometer. A special flame attachment is 
available and estimation of more than 30 elements. 

Special features: 

Wavelength range 220-780 m/u (linear), wavelength scroll 200-800mu. 

Resolution better than 1.2 mu. from 220-325 mu. 

Visible better than 4.0 from 325-700 mu. 

Slit: programmed and manual adjustable (0.01-2.00 mm). 

Cells: 1 to 40 mm. light path. 

For further details approach Sole Agents: 

TOSHNIWAL BROTHERS (PRIVATE) LIMITED 
198, Jamshedji Tata Road, Bombay 1. 


Branches: 


Kachery Road, 
Ajmer (Rajasthan) 


172, Dharamtolla St., 
Calcutta 13 


14-B/4 N.E.A. 
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Round Tana 
Moimt Road, Madras 2 
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NEWS BRIEFS 

Fat bloom in biscuits: Fat 

bloom, a long standing problem of 
biscuit manufacture, often appears 
haphazardly as a greyish-white 
discolouration on the surface of a 
wide range of biscuits, though more 
often in those of higher fat contents. 
It seems to be associated with the 
appearance of solidified fat on the 
surface of the biscuit and investiga- 
tions so far have therefore been 
concentrated on the effects of differ- 
ent types of fats in short-sweet 
biscuits. 

It has been found that there are 
marked differences between the 
liability of fats to produce bloom. 
An important conclusion is that the 
-degree of hardness, as measured by 
solids index, can be roughly corre- 
lated with tendency to bloom. 
.With single fats it might be possible 
to state a maximum desirable solids 
index depending on the type of 
biscuit and manufacturing process, 
above which there will be the likeli- 
hood of bloom. The situation, 
however, may become more com- 
plicated when blends of several fats 
are used (Brit. Baking hid. Res. 
Assoc. Rep.j November 1960). 

Fruit holding in high-ratio 
cake batters: The usual type of 
cake batter made from a formula 
with a high ratio of sugar and liquor 
to fiour has a thin consistency and 
is unable to support fruit during 
baking. The introduction of high- 
protein high-ratio cake fiours enabl- 
ed cake batters to be produced 
which would support fruit during 
baking and yet retain the advantage 
of the tender crumb associated with 
a high sugar and liquor content. 

A research report has now been 
published which deals with the 
factors involved in the sinkage of 
cherries and sultanas in high ratio 
cake batters. 

It has been found that fruit is 
most likely to sink when the batter 
temperature is between 14Q^F and 
160°F, and the effects of chlorina- 
tion, protein content and particle 


size variation of the flour on sink- 
age have been investigated. 

An important finding is that the 
acid raising agent used in the recipe 
affects fruit holding capacity and the 
suitability of various compounds is 
discussed. 

The Report includes careful 
definitions of all the rheological 
terms used and a full description 
of the simple quick batter tester 
developed for practical use in bake- 
ries to indicate whether a batter will 
have good fruit holding capacity 
(Brit. Baking hid. Res. Assoc. Rep., 
November 1960). 

New rotary granulators: A 
new range of granulators to deal 
with sticky or waxy materials which 
are difficult to handle in commi- 
nuting mills has been developed by 
Apex Construction Ltd. Known 
as the no. 52j the new type of 
machine is claimed to produce firm- 
er and stronger granules than those 
produced by any other method, as 
well as giving high production 
throughout. This granulator will 
also handle plastic materials in- 
cluding those of a waxy nature. 
The makers say that the 52 granu- 
lator has been successfully applied 
in the food industry for the produc- 
tion of products in a granulated 
form, including vitamised cocoa 
products, dog foods, etc. (Food 
Maniif., August 1960, p. 345). 

Investigations on yellow beef 
fats: Research carried out at the 
German Federal Meat Research 
Institute, Kulmbach, has shown that 
yellow coloration of beef fats is 
mainly due to carotene carbohydra- 
tes, i.e., alpha, beta and gamma- 
carotene, but mono-as well as poly- 
hydroxycarotinoids are also present. 
On an average, about 65 per cent of 
the total coloration is caused by 
beta- carotene. Vitamin A content 
is relatively low (Food Manuf., 
August 1960, p. 350.) 

Determination of tin in foods : 
The sample is ashed with MgO, 
then fused with KCN and NagCOg, 
and tin is determined colorimetri- 


cally in an extract of the melt with 
dithiol. The interference of copper 
which may be present in some 
products, e.g., tomato puree, can be 
eliminated by adding KCN to the 
solution and filtering. Results for 
samples of canned and bottled 
beverages and foods are reported 
(Food Manuf ., August 1960, p. 350.) 

Rapid fish thawing method 
developed by Torry: The indus- 
trial thawing of frozen fish, which 
normally takes up to 24 hours in air 
can now be done in about 15 minutes 
by dielectric heating. It is of great 
economic importance, especially in 
view of the steadily increasing large- 
scale utilisation of frozen fish, and 
may have wide application in other 
sections of the food industry. 

The method, known as dielectric 
thawing, depends on the fact that if 
any material is placed between, but 
'without touching, two metal plates 
which are charged with an alternat- 
ing voltage of many thousands of 
volts at a frequency of about 40 
million cycles per second, energy is 
produced in the material in the form 
of heat. Under well defined con- 
ditions, fish may be uniformly thaw- 
ed throughout a block of the frozen 
material, either as whole fish as in 
the case of herrings or as fillets. 
It is possible to control conditions 
far more accurately than in existing 
methods, for example, so that 
individual fish in a block may be 
separated while remaining partially 
frozen. Fish may be fed into the 
machine on an endless belt and 
thawed in 15 minutes. 

The potential results of this 
development, which is the subject 
of a patent application are such that 
they could revolutionise certain 
sections of the fish handling and 
processing industry in a relatively 
short space of time (Food Manuf., 
August 1960, p. 352). 

Transport of unfermented 
fruit juice in textile tanks : The 
firm of Krupp has developed novel 
large containers which are very 
light in weight, but can be employed 
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tor the transport oi large loads. A 
tank of 330 gal. capacity weighs 
(including the carrier bag) only 

The body of the foldable tank 
consists of a highly tear-resistant 
plastics web which is coated on 
both sides with impact-resistant 
synthetic rubber. The coating is 
expansible, elastic and air-tight, 
and resistant to benzene, benzene 
tetrachloride, sea water, diluted 
acids or lyes. It also possesses 
very good resistance to fungi, 
bacteria and termites. The tanks 
can be used for transport of water, 
if necessary and also for wine or 
milk. Tests were also carried out 
with fruit juices whose flavour and 
odour remained unaffected. Tech- 
nical data concerning these folding 
tanks are given {Food TechnoL 
Austr,, October 1960, p. 557). 

Mechanical apple packer: To 
save time and labour, prevent bruis- 
ing of fruit and to improve the 
presentation of export apples, a 
mechanical apple packer which pack 
the fruit into cardboard cartons 
is being tried at the Mt. Barker 
Co-operative Ltd., W. A. 

The company has already export- 
ed more than 1,700 bushels of 
apples packed in papier mache 
trays in cardboard cartons. 

The main object of the machine is 
to cut overhead costs so as to com- 
pete more effectively with exporters 
from South Africa and the Argen- 
tine. 

The machine packs apples twice 
as fast as by hand {Food TechnoL 
Austr., October 1960, p. 592). 

Improvements in foam-mat 
drying result from perforated 
plates : A recently devised method, 
called crater technique, has con- 
siderably improved the foam-mat 
method of drying liquid foods. 

In the new method, a layer of 
foam is spread on a perforated metal 
tray. A controlled air blast is 
directed through the tray from 
below so that the foain in and 
above the perforations is spread 
aside but not splattered off the tray. 
Drying air is then passed through 


NO’rfiS and Nl^WS 

the perforations until the cratered 
layer is dry. 

Several practical schemes have 
been suggested that would permit 
continuous and automatic loading 
of trays, conveying them through 
the dryer, removing the dry product 
and recycling trays to feeder {Food 
Engng,, August 1960, p. 79). 

Castor-oil film preserves food: 
Foods are now being preserved for 
periods up to four months in a film 
derived from castor-oil. The 
method, developed in France by the 
Societe Organico, uses a straight- 
chain polyamide, nylon-11, derived 
from the oil. 

Ham is one of the foods for which 
the new pack is suitable. It is 
partly cooked and then packed in 
the nylon film, sealed and the cook- 
ing is continued. A wide range 
of other foods can also be preserved 
in this way and given prolonged 
storage life. 

The fact that it is virtually im- 
permeable to moisture and gases 
makes the transparent film particu- 
larly attractive for vacuum packing 
of such diverse foods as fish, coffee 
and cheeses. For such uses its 
combination of properties is said to 
compensate for its relatively high 
price compared with other plastic 
materials. 

Experiments are now being con- 
ducted in laminating the nylon film 
to a copolymer of vinyl chloride 
and vinylidene chloride, by which 
it is hoped to reduce the already 
insignificant permeability of the 
film and so to extend storage life to 
at least six months. 

Working temperatures of the film 
lie in the range — 45 to -j-lOO 
deg. C.; sterilization at 130 deg. C. 
should not be prolonged beyond 
half an hour. Tests have shown 
that sterilization does not diminish 
the film’s effectiveness as a bacterial 
barrier. 

At some French ports, fresh 
white fish is being packed in the 
film and held at — 30X. to prevent 
bacterial decomposition until it 
reaches the customer. Despite 
exposure to this low temperature, 
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no brittleness or cracking of the 
pack has been reported. 

As an alternative to glass con- 
tainers and tins, semi-rigid packs 
are being developed for meat and 
products which the supplier might 
want to sterilize in the pack or fill 
hot. Such containers are made by 
vacuum drawing of a film having 
somewhat greater thickness than 
the 0.0016 in. film used ordinarily 
{Food in Canada^ July 60, p. 7). 

Vacuum freeze-drying for 
meats and vegetables: A pro- 
cess developed by the Defence 
Research Medical Laboratories is 
said to result in fresh-tasting foods 
which will keep for a year without 
refrigeration. A contract has been 
let for construction of the first com- 
mercial unit, for the Armed Forces, 
and a number of meat packing firms 
will be asked to bid on a research 
contract to operate the unit on their 
premises. Advantages claimed for 
the process include a 70 per cent 
reduction in weight and stability. 
Raw meats are reconstituted by 
soaking in water for a few minutes 
before frying or boiling, and cooked 
meats need only be mixed with hot 
water and served immediately. 
The process involves freezing and 
drying at the same time, with the 
water in the food being sublimed 
directly to the water vapour state 
without turning liquid {Canada 
Food Lid,, June 1960, p. 47). 

New type apple juice : A new 
type of apple juice has been deve- 
loped by scientists at the Geneva 
Experiment Station, U.S.A. It is 
made by the addition of ascorbic 
acid to the apples as they are 
ground up just before they are 
pressed. The addition helps in 
protecting the juice from discolora- 
tion and change in flavour due to 
action of oxygen in the air. The 
apple juice retains the natural 
cloudy yellowish juice colour, its 
body and flavour. Apples can be 
sprayed with ascorbic acid solution 
during or immediately after milling 
but before pressing. The added 
vitamin C also increases the nutri- 
tive value. Commercial applica- 
tion of this ..‘method; depends not 
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merely on the fortification technique 
but also on the use of improved and 
• rapid methods, of preparing the 
juice (Abstracted from Canad, 
Food hid,, 1960, p. 28). 

Unique vegetable gum for 
food processing : A unique veget- 
able gum in dry powder' form deriv- 
ed from okra is now made available 
in semi-commercial quantities in 
U.S.A. Water dispersions of de- 
hydrated okra are similar to those 
of other water soluble gums like 
gum tragacanth, arabic and karaya, 
which provide bodying and protec- 
tive action for emulsions. Okra gum 
has the unique property of forming 
a hope’ with pouring qualities 
similar to natural egg white. The 
■gum is expected to have wide 
application in the food industry. 
It is an ideal flavouring and bodying 
agent in vegetable soups and gra- 
vies. Several possible uses for okra 
gum are given, viz., as an emulsify- 
ing agent, in cheese spreads, in dry 
soup and salad dressing mixes, in 
confectionery and ice cream fields, 
as an antioxidant in oils and fats, 
etc. (Abstracted from Canad. Food 
Ind., August 1960, p. 34). 

Effects of monosodium gluta- 
mate on food flavours: Studies 
made in USDA’s Agricultural Ser- 
vice have answered some of the oft- 
repeated questions on the use of 
monosodium glutamate. The re- 
sults have revealed that the amount 
of glutamate naturally present in 
foods affects the flavouring value 
of added glutamate. It enhances 
the flavour in foods low in natural 
glutamate while it has little effect on 
foods having high natural glutamate 
contents. Natural glutamate con- 
tent can thus serve as a guide to 
amounts to be added. Other fac- 
tors such as levels of thickening 
agent, fat content and seasonings do 
not greatly influence the ease of 
detection of added glutamate. 
Addition of glutamate to frozen 
foods does not reduce the develop- 
ment of off-flavour, nor does it 
mask it in taste tests. Glutamate 
was retained without loss in several 
canned foods studied (Abstracted 


from Canad Food Ind., Augu 
1960, p. 56). 

INDIAN PATENTS 

(A few of the Patent Appli- 
cations notified as accepted 
in Part III — ^Section 2 of the 
Gazette of India, September 
3-24, 1960 are given below.) 

67459. Apparatus for continuous 
fermentation and drying of processed 
tea leaf:. Comprising a fermenta- 
tion chamber, drying chamber, 
means for supplying air to the 
chambers horizontal trays running 
one above another in the chambers, 
a pair of endless chains one on each 
side of the chambers, passing along 
each tray run over sprockets and 
trays mounted on and between the 
chains. — ^Patented by the Chairman 
Indian Tea Association. 

67734. Improvements relating to 
the production of lacquered sheets: 
A rolled aluminium alloy sheet is 
solution annealed, allowed to age 
covered with a lacquer and then 
heated to a temperature of 120°- 
240°C. — Patented by Aluminium 
Walzwerke Singen GmbH. 

69002. Improvements in or relat- 
ing to rotary drum mixers: A trough 
member extending transversely of 
rotary axis of the drum whilst being 
open in a direction facing radially 
outwardly of the axis. — Patented 
by Wm. Gardner & Sons (Glouces- 
ter) Limited. 

69078. Improvements in or relat- 
ing to composite hoards of the kind 
used for making packing boxes and 
like articles: Jute or like fibrous 
material sandwiched between a sheet 
of bitumen paper and a sheet of 
craft paper by means of a resinous 
adhesive material. — Patented by 
C. S. Shaw. 

FOREIGN PATENTS 

2,917,389, Freeze-drying extends 
shelf -life of coconut: Discrete 
chunks of dehydrated coconut that 
retain the white colour, texture 
and flavour of the fresh product, and 
have greater shelf-life than those 


prepared by conventional methods 
is the object of a recent invention. 

In the process, fresh coconut is 
shelled, peeled, washed and chopp- 
ed into pieces X J X \ in. 
Pieces are slowly frozen (16-24 hr.) 
to minus 30-40°F., then transferred 
to trays of dryer through which 
high-velocity (100-150 ft./min.) hot 
air (170-180°F.) is blown. Depth 
of product in trays should not ex- 
ceed 1-J- in. 

In 2-3 hr. moisture content is 
reduced from 50 per cent to less 
than 1 per cent, bulk density from 
30-40 to 15 Ib./cu. ft. Chunks are 
said to retain their white colour 
for more than 18 months and when 
reconstituted with water or sugar 
solution- they quickly return to 50 
per cent moisture and closely re- 
semble fresh coconut {Food 
hngng., July 1960, p. 87). 

2,930,697. Quick cooking cereal: 
In a recently patented process for 
manufacture of quick cooking cereal 
product, grains are first soaked to 
cause softening and swelling, then 
.flattened to expose starch, and 
hydrated to permit further swelling 
and an increase in moisture content. 

This is followed by cooking in 
minimum of water, hot-air drying 
to remove surface moisture and set 
grains in enlarged condition. 

Resulting product has a porous, 
vesicular structure with broken 
skins adhering. Upon further addi- 
tion of water grains are said to 
swell without breaking up {Food 
July 1960, p. 90). 

2,919,193. Cheese-like product: 
By combining vegetable fat with 
sucrose containing oil-free nut 
extract, homogenizing, cooling, in- 
oculating and forming curd that is 
drained, pressed and ripened. — ■ 
Patented by N. S. Berntsson, 
Goteborg, Sweden {Food Engng. 
July 1960, p. 128.) 

2,923,629. Retarding and accele- 
rating of ripening of vegetables by 
storing in gas-tight room, subjecting 
to various gas treatments. — ^Patented 
by F. Bonomi, Milan, Italy. {Food 
^W^g-, July 1960, p. 128). 
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2,924,531. Sterile fruit-fnilk 
drinks: Retention of full fruit 
flavour, no cooked flavour nor 
coagulation, are outstanding charac- 
tenstics of fruit flavoured milk 
drinks made by a recently patented 
process. 

Procedure comprises vacuum 
deaerating and sterilizing milk pro- 
duct (suggested composition 1 per 
cent fat, 10 per cent solids-not-fat), 
then cooling to 70° F. Flavour base 
(lemon, orange lime, strawberry, 
cherry, root beer, mint) is separately 
sterilized, cooled to 80° F. and mete- 
red into stream of cooled-sterile 
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milk. Mixing is obtained as stream 
flows to aseptic canning unit where 
drink is filled in sterile cans and 
sealed (Food Engng.^ August 1960, 

p.80). ‘ ^ 

C.F.T.R.!. NEWS 
Large scale production of 
MPF: The first pilot unit in the 
country for the large scale manufac- 
ture of Indian Multipurpose Food 
has been set up at Coimbatore in 
Madras State. . The plant which 
has a capacity of three tons in eight 
hours is the result of active colla- 
boration between the Institute, the 


Government of Madras and Sr^ 
G. R. Govindarajulu, a leading 
industrialist of Coimbatore. The 
Government of Madras have decid- 
ed to purchase the off-take of the 
plant for incorporation in the 
midday meal programme of 21- 
lakhs of. school children in the State. 
Sri C. Subrahmaniam, Minister 
for Finance and Education, Govern- 
ment of Madras, who visited the 
plant on 12th November 1960 ex- 
pressed the hope that the MPF 
would be eventually used through- 
out the State in the school feeding 
programme. 



As manufacturers of cans In which 
edibles are packed, we have to take our 
job seriously. That is why we installed 
complete modern equipment in our 
factory and can say with confidence that 
your food packed in our cans remo/ns 
fresh, mo/ntoins its colour and is hygie- 
nically preserved. 

We can supply large quantities at com- 
petitive rates and give early deliveries^ 
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*"T^HE CFTRI has a Technical Translation Service which surveys technical and scientific publi- 
^ cations in modern European languages in the fields of Food Science and Technology. The 
Service offers facilities of translation of scientific articles mainly from German, French, Dutch 
and Italian periodicals and covers a large number of publications in these languages. The 
translated material is made available to research workers and industries for their use on terms 
specified by the Institute. Lists of the translated contents of foreign journals and of the available 


translated articles are given in this section. 
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BIOCHEMISCHE ZEITSCHRIFT 
1960, Vol. 333, No. 1 

On the mechanism of the rearrangement of methy- page 
, Imalonyl-CoA into succinyl CoA catalaysed by 
cobalamine-coenzyme — Eggerer, H. et al. , . 1 

Formation of acetoacetic acid and cholesterol during 

experimental ketoses — ^Wieland, O, et al. . 10 

Serum changes and disturbance of mitochondrial 
function during experimental phalloidin poisoning 
— Matschinsky, F. and Wieland, O. . . 33 

Action of phalloidin, fungal poison of the deadly 
amanita, on isolated rat liver — Matschinsky, 


F., et. al. , ' . . . . .48 

Thallium a trace element regularly present in animal 

and plant organisms — Geilmann, W., et al. . 62 

High-voltage, electrophoretic investigations on 

mammalian haemoglobins — Schmitt, J. . . 71 

Influencing the metabolism of tumor ascites cells 
with hydrogen peroxide — Pantlitschko, M. and 
Seelich, F., . . . . , .78 


Flame-spectrophotometric estimation of strontium 

and calcium in serum — S chmid, A, and Zipf, K. . 84 

20/i-hydroxysteroid dehydrogenase. I. Breeding 
of Streptomyces hydroge^ians and induction of the 
enzyme^NESEMANN, G. et al. , . . . 88; 

20^? -hydroxy steroid-dehydrogenase II. Prepara- 
tion and crystallization’— H ubener, H. J. and 
Sahrholz, F. G. : . . . . . 95 

On the chemistry and, biochemistry of ‘Cobalamine’. 

XVI. On corrinoid conjugates — B ernhauer, K. 
etal. , • . . . . . 106 

1960, Vol. 333, No. 2 

Vitamin K reductase, preparation and properties 

— Marki, F. AND Martius, C. . . .Ill 

Immunochemistry of 0-antigens of enterobacteriaceae. 

V. The antigenic factors in isolated Salomnella- 
0-antigens — L uderitz, O. aZ. . . .136 

Influence of carcinostatics on the DPN metabolism 
of tumors. 1. Introduction of ^-^C-ribose and 
nicotinic acid amide in the DPN of Ascites cells 
— Kroger, H.etal. . . . . . 148 

Influence of carcinostatics on the DPN metabolism 
of tumors. II. Detection of SPN building blocks 
in Ascites cells — K roger, H. aZ. . . . 155 

On the mechanism of chemical cancerogenesis by 

3, 4-benzopyrene I. — Wilk, M. . . 166 ^ 

On the chemistiy and biochemistry of ‘cobalamine’. 

XV. 5, 6-dimethoxy-benzimadazol-cobamide — 
Bernhauer, K. aZ.. . . . . . . 175 

Stoichiometric relationship between ATP-formation 
and DPNH-content of mitochondria during phase 
changes of the respiratory chain — S chachinger, 

J^.etal. . . . . . . 182 

On a high-molecular polyphosphate of yeast — 

Liss, E. AND Langen, P. . . . .193 

Splitting of deoxyribonucleoside tri-phosphates 
by the adenosine-triphosphatases of the cell 
nucleus — S iebert, G. and Adloff, E. . . 202 


Influence of urea on activity and structure of alcohol- page 
dehydrogenases from yeasts — S und, H. . . 205 

1960, Vol. 333, No. 3 

Investigations on lactose-splitting enzymes VII. 
Specificity of the ^-galactosidase of E, coli — 
Wallenfels, K. etal. . . . . 209 

The taurine excretion of normal and vitamin B^- 
deficient rats after irradiation of the entire body 
— ^Nyffenegger, E. et al. . . . . 226 

The changes of the Michaelis constant of pepsin 
and trypsin and the electrophoretic migration 
in proteins heated to varying degrees— P rellwitz, 

W.etal. .236 
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PARTI (Cftri) 

Physico-chemical changes in limit of 5 per cent moisture may be 
Valencia orange concentrate fixed for them. (2) The products 
during commercial scale va- have a very good shelf life. At room 
cuum concentration, by Pruthi, temperature they keep well for more 
L S., Def. Sci.J., 1959, 9 (1), 6.— than a year. Even at 37°C shelf 
Changes in refractometric solids life is about one year. (3) For pro- 
( Brix), viscosity, spectral reflect- longed storage life addition of anti- 
ance (colour), pH, acidity, °Brix/acid oxidants to salt used for dusting is 
ratio, colour, true ascorbic acid beneficial. (4) Colour is stable 
and carotene during commercial during storage in field beans and 
scale vacuum concentration of Lima beans and though it slightly 
Valencia orange juice in a forced deteriorates in peas and broad beans, 
circulation, single-pass falling film the products are still considered 
evaporator have been reported, acceptable. (5) In the case of banana 
With the advancing concentration, chips, colour during storage is not 
there was a gradual increase in satisfactory. It may be improved 
°Brix, acidity, viscosity, colour, by steeping the slices in sulphide 
ascorbic acid and carotene, no solution before frying. (6) Even 
change in °Brix/acid ratio but a cellophane paper packing has been 
slight fall in pH. Up to four-fold found to be satisfactory showing 
concentration of the juice, the thereby that packing requirements 
increase in viscosity was compara- are simple and cheap. (7) In the 
tively slight but after five-fold absence of antioxidants, refined 
concentration there was a steep rise coconut oil is better than hydroge- 
in viscosity. There were negligible nated groundnut oil for prolonged 
losses in carotene while the losses in storage.- 

true ascorbic acid were well within 5 Studies on the non-enzymatic 
per cent during concentration upto browning of foods: Effect of /?- 
63° Brix. Use of mid-season, carotene on glucose-glycine 
healthy, ripe oranges for juice ex- model systems, by Kapur, N. S., 
traction and concentration of the et al.^ Indian J. appL Chem.^ 1959, 
flash-heated juice (195°-200° F for 22 (3), 103. — Investigation of the 


10-12 seconds) upto five-fold con 
centration are suggested. 


effect of ^-carotene on the non- 
enzymatic browning in glucose — 


Studies in packaging and stor- glycine model systems has shown 
age of some deep-fat fried that the presence of /5-carotene tends 
vegetables, by Bhatia, B. S., to decrease the formation of brown 
Prabhakar, J. V. and Girdhari Lai, precursors during storage as indicat- 
Indian J, appL Chem., 1960, 23 (2), ed by the delayed appearance of the 
73. — Studies in packaging and stor- peak at 280-282 mp. and lower 
age of some deep-fat fried vegetables value of optical density at the 
show the following characteristics: wavelength. Visible absorption 
(1) The critical moisture content spectra and fluorescence values 
for deep fat-fried beans, peas and taken during storage indicate that 
raw banana chips is about 6 per cent ^-carotene is comparatively stable 
corresponding to relative humidity in glycine-carotene system with 
of about 60 per cent. The pro- respect to glucose-c^otene system, 
ducts lose crispness at a moisture Fluorescence due to Tween decrea- 
above 6 per cent and a safe upper es during storage and the ^-carotene 
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inhibits the fluorescence due to 
‘Tween’. 

Preparation of pectin, pectin 
extract and syrup from jack 
fruit rind, by Bihatia, B. S., 
Siddappa, G. S. and Girdhari Lai, 
hidia7i J, agric. Sci.j 1959, 29 (1), 
75. — Method of preparing pectin 
from different portions of jack rind 
of ripe jack fruit and rind and core 
of raw jack fruit has been mention- 
ed. Average yield of crude pectin 
from rind and core of ripe jack fruit 
is 1.22 per cent as against 0.47 per 
cent only in the case of raw jack 
fruit. Pectin content is maximum 
in the inner fluffy portion - of the 
rind of ripe jack fruit. Jack pectin 
extract containing 20-25 per cent 
soluble solids can be conveniently 
prepared from jack rind. Even 5 g. 
of this extract is capable of setting 
65 g. of sugar if the pH is properly 
controlled by adding enough citric 
acid. Method of preparing crude 
syrup from jack rind is described. 
Its analysis has been reported. 
Because of its high ash content, the 
syrup is not considered suitable for 
edible purposes. It may, however, 
be used for tobacco curing. 

Studies on milk substitutes of 
vegetable origin. Part II. The 
effect of fortification with DL- 
methionine on the nutritive 
value of spray-dried powder 
obtained from a blend of soya- 
bean and groundnut milks, by 
Shurpalekar, S. R., et aL^ Atuu 
Biochenu exptL Med., 1960, 20 (6), 
146. — The nutritive values of soya- 
bean milk powder, groundnut milk 
powder and modified cow’s milk 
powder and their blends with and 
without methionine supplement 
have been studied in experiments 
on albino rats. Milks reconstituted 
from soyabean milk powder, ground 
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nut powder and a blend of these two 
promoted fairly good growth (12,3- 
13.5 g. per week) as compared to 
the reconstituted modified cow’s 
milk having the same protein con- 
tent (17.1 g.). Milk reconstituted 
from a mixture of 4 parts of veget- 
able milk powder and 1 part of 
modified cow’s milk powder pro- 
moted significantly higher growth 
(16.1 g.) than vegetable milk alone. 
Fortification of vegetable milk 
powder with DL-methionine caused 
a marked improvement in its 
growth-promoting value (16.6 g. 
per week). No significant differ- 
ences were observed in the mean 
haemoglobin and R.B.C. contents 


ANALYTICAL 


Agar electrophoresis : Compa- 
rison with other methods and its 
application in the analysis of 
serum proteins in pregnancy 
and lactation, by Deb. A. K. and 
Giri, K. V., Ann, Biochem, exptl. 
Med,, 1960, 20 (7), 171.— Thd 
results obtained by agar electropho- 
retic analysis of serum proteins 
during pregnancy and puerperium 
of Indian women are described. 
The differences between the results 
obtained by agar electrophoretic 
technique and those by paper elec- 
trophoresis and salt fractionation 
method and the reasons for these 
differences are discussed. 

The comparative study shows 
that agar electrophoretic technique 
is more elegant, requires less space, 
material, time and possesses advant- 
age over other methods in providing 
a better resolution of the different 
components and as such the results 
are more accurate. This technique 
provides useful indication as to the 
nutritional status and clinical course 
during pregnancy and thereafter. 


BIOCHEMISTRY AND 
NUTRITION 


Phosphopeptides from bovine 
casein, by Ramachandran, B. V. 
and Sivaraman, C,, J, sci. mdiistr. 
Res,, 1960, 19 C (10), 244.— The 


of the blood of groups of rats fed on 
milks reconstituted from soyabean, 
groundnut, and modified cow’s 
milk powders and their blends with 
and without methionine supple- 
ments. There were no significant 
differences in the mean moisture 
and fat contents of the livers of the 
different groups of rats fed on the 
different milks. The mean protein 
content of the livers of rats fed on 
groundnut milk and vegetable milk 
blend was significantly lower than 
that of the animals fed on cow’s 
milk or a blend of vegetable milk 
and modified cow’s milk. There 
was no significant difference in the 
mean moisture and fat contents of 
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the carcass of rats fed on different 
milks. The protein content of the 
carcass of rats fed on the vegetable 
milk was slightly lower (P=r0.05) 
than that of animals fed on modified 
cow’s milk. The protein efficiency 
ratios of the proteins (at 10 per cent 
level) of modified cow’s milk pow- 
der, a mixture of 4 parts of vegetable 
milk powder and 1 part of modified 
cow’s milk powder and vegetable 
milk powder decreased in that order. 
Fortification of vegetable milk pow- 
der with DL-methionine brought 
about a significant increase in the 
protein efficiency ratio of the pro- 
teins. 


digestion of cow’s milk casein by 
crystalline pepsin and then by 
crystalline trypsin and subsequent 
fractionation by paper electro- 
phoresis has been found to result in 
the separation of at least seven 
different phosphorus-containing 
peptides, two of which have been 
obtained in a relatively pure form. 
The amino acid composition of a 
few of these peptides has been 
determined. Significant differ- 
ences have been observed in the 
composition of phosphopeptides 
isolated from c^-casein and ^-casein. 

Stabilization of vitamins in 
pharmaceutical preparations : 
Part II — ^Influence of metallic 
ions on the stability of vitamin C 
in oral formulations, by Uprety, 
M. C., Sen, F. and Mohan Rao, 
V. K., j. sci, industr. Res,, 1960, 19C 
(10), 249. — The stability of vitamin 
C in glycerol, sorbitol and cane su- 
gar syrup bases containing varying 
amounts of water and 0.01 per cent 
of calcium, copper, iron and mag- 
nesium salts has been investigated, 
maintaining the pH of the formula- 
tions at 4 and storing them for 3 
months at ZTC, Glycerol has 
been found to afford maximum 
protection to the vitamin in 
presence of different metals. Maxi- 
mum deterioration of the vitamin 
has been observed in formulations 
containing copper and least in those 


containing iron. Dilution of the 
bases with water results in greater 
deterioration of the vitamin. 


Studies in palm molasses, by 
Kamat, P. G. and Kamala Sohonie, 
J, sci, industr. Res,, 1960, 19 C (10), 
257. — Sucrose has been found to be 
the principal carbohydrate present 
in palm molasses, other carbohyd- 
rates detected being glucose and 
fructose. Of the B -group vitamins 
thiamine, riboflavin and nicotinic 
acid, present in palm molasses, 
riboflavin and nicotinic acid are 
present in larger amounts . Vitamin 
C and other indophenol reducing 
substances have also been detected. 


FERMENTATION 


Use of ammonium fluoride as 
a protective antiseptic in alcoho- 
lic fermentation of molasses, 
by Krishnamurthi, B. G., J, sci, 
industr. Res,, 1960, 19 C (10), 
255. — -The preservative action of 
ammonium fluoride in alcoholic 
fermentation of molasses wash has 
been compared with that of sul- 
phuric acid and it has been found 
that ammonium fluoride is neither 
as effective nor as economical as 
sulphuric acid. 


MICROBIOLOGY 


Metabolic changes during 
citric acid fermentation by As- 
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pergillus niger, by Joshi, A.P. and 
Ramakrishnan, C. V., Aim. Bio- 
che?n. exptl. Med., 1960, 20 ( 7 ), 177. 

The mycelial mat of A. niger at 
progressive stages of fermentation 
was studied for its enzyme make-up. 
It was observed that the accumula- 
tion of citric acid in the medium was 
accompanied by a rise in the activity 
of pyruvic oxidase, oxaloacetic 
carboxylase and condensing enzyme 
and a disappearance to zero of the 
activities of oxaloacetic hydrolase, 
acetyl CoA deacylase and aconitase. 
These changes are highly favourable 
for the formation and accumu- 
lation of citric acid. 

OILS AND FATS 

Chemical examination of the 
seeds of Clitoria ternatia Linn, 
by Sinha, A., J. & Proc. Inst. 
Chem., 1960, 32 (4), 171.— 

The roots, leaves, flowers and seeds 
of the plant are reported to possess 
valuable medicinal properties. The 
seeds have been examined in the 
present study for the contents and 
nature of ash, oil, and reducing 
sugars. The seeds have an ash 

content of 2.45 per cent of 

which 43.5 per cent is water- 
soluble and rest acid-solublei The 
mineral composition of the ash 

is given. The seeds are found to 
contain 18.78 per cent of a fixed 
oil obtainable by extracting with 


i^ooD abstracts 

petroleum ether. The fatty acid 
composition of the oil is as follows : 
oleic, 51.6; linoleic, 15.8 ; myristic, 
1 . 8 , palmitic, 8 . 8 ; stearic, 3.5 and 
arachidic, 1.0 per cent respectively. 
The unsaponifiable matter has 
been identified as c^-sitosterol. It 
is found that the seeds contain 
2.1 per cent reducing sugars, which 
have been chromatographically iden- 
tified as arabinose, xylose and 
rhamnose. 


SPICES 

Capsaicin contents of chilli 
varieties, by Ananthasamy, T. S., 
Kamat, V. N. and Pandya, H. G., 
Curr. ScL, 1960, 29 (7), 271.— Chi- 
llies, green, red and sun-dried are 
widely used in the Indian dietary. 
The present note describes the 
quantitative data on capsaicin, the 
pungent principle. Capsaicin is 
extracted from the samples with 
acetone and then estimated colori- 
metrically. The amounts of the 
pungent component present in 
four varieties of green chillies are 
as follows: Phiigi (big), 7.5.; Dhar- 
war (big), 23.7; Lavangi (small), 
20.4 and local (small), 17.6 mg. per 
cent on fresh weight basis. The 
changes occurring during ripening 
and sun-drying have been studied 
with the local variety which con- 
tains 57,0 and 80.0 mg. per cent 
respectively at the ripe and sun- 


dried stage. The capsaicin content 
is found to decrease during ripening 
and sun-drying of chillies when the 
values are expressed on moisture 
free basis. The small lavangi 
variety of green chillies, well known 
for the pungency, contains the 
maximum amount of capsaicin while 
the big phugi variety used as a 
vegetable contains the least, 

K.L.n. 

GENERAL 

Chemical examination of the 
mucilage iGrom the leaves of 
Tinospora crispa, by Sinha, A., 
hidianj. appl. Chem.y 1960, 23 (2), 
87. — The mucilage obtained as a 
white powder from the leaves of 
Tinospora crispa (Fam. Menisper- 
maceae) has been found to be non- 
reducing in character, optically active 
D ==20°) and possessing no 
acetyl or methoxyl group. It shows 
positive tests for galactan, pentosan 
and methylpentosan. The hydro- 
lysis of the mucilage with 10 per 
cent H 2 SO 4 shows the presence of 
arabinose and galactose. The me- 
thylated mucilage on hydrolysis 
affords two sugars, one of which 
has been identified as tetra-o- 
methyl-D-galactose. The quantity 
of the other sugar was extremely 
small and could not be examined. 
The chemical and the physical cha- 
racteristics of the mucilage have 
been studied with a view to ascer- 
taining the structure of the mucilage. 


ANALYTICAL the 

The determination of soluble tioj 
solids in citrus juices. 1. The sea 
effect of non-sucrose compo- Ot] 
nents on refractometer values, hig 
by Scott, W. C., Morgan, D. A. and sue 
Veldhuis, M. K., Food Technol, qui 
1960, 14 ( 9 ), 423.— Effects of non- are 
sucrose components of citrus juices rec] 
on their refractometer sugar scale coi 
values were studied. The only two tioj 
components whose refractive indices fia’^ 
in solution have been compared abl 
with sucrose and reported in the pe( 
literature are citric acid and reduc- gib 
ing sugars. Both have lower indices 1 
of refraction than sucrose and, ga: 
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therefore, require positive correc- 
tions for the refractometer sugar 
scale to indicate true soluble solids. 
Other components studied had 
higher indices of refraction than 
sucrose. Negative corrections re- 
quired for both amino acids and pulp 
are greater than positive corrections 
required for citric acid at equivalent 
concentrations. Negative correc- 
tions required for citrate salts, 
fiavonoids and pectin are consider- 
ably less ; those for ascorbic acid and 
peel oil are practically negli- 
gible. 

Detection of some deoxy su- 
gars and aldehydes using thio- 


barbituric acid, by Saslaw, L. D. 
and Waravdekar, . V. S., Arch. 
Biodmn. Biophys., I960, 90 (2), 245. 
— -Some aldehydes may be visualized 
on filter paper with the use of a 
thiobarbituric acid reagent. This 
reagent yields intensely coloured 
derivatives with conjugated aldehy- 
des. Enolic compounds may also 
react to yield less intensely coloured 
derivatives. Some sugars may be 
converted to the reactive aldehydes 
by oxidation with periodic acidi 
Extension of the procedure for the 
chromatographic visualization of 
some deoxyribosyl compounds is 
also described. 


424 


Carbohydrates of Ecklonia ra*- 
diata, by Stewart, C. M. and 
Higgins, H. G., Nature, 1960, 187, 
511. — A preliminary study has been 
made of the carbohydrates present 
in the brown algae, Ecklonia radiata. 

. Fresh, whole seaweed was milled 
through dreaker plates in a Baner 
defiltrator and the carbohydrates 
extracted with 1 per cent HCl. Two 
fractions of polysaccharides were 
precipitated at 74.1 and 85 per cent 
ethaiiol concentration, the yield 
being about 6 per cent. Fraction I 
was . made up of laminarin and 
fucoidin, while fraction II contained 
only laminarin. Laminarin and 
fucoidin have been separated by 
fractional precipitation of I with 
ethanol and on anion- exchange 
resin column. Mannitol and algi- 
nic acid have also been isolated 
from the algae. The average con- 
tents of the four carbohydrates, viz. , 
mannitol, alginic acid, laminarin 
and fucoidin present in the laminae 
and midrib portion of the brown 
algae have been given. 


K.L.R. 


BIOCHEMISTRY AND 
NUTRITION 




The preparation of a semi- 
synthetic diet low in copper for 
copper-deficiency studies with 
the rat, by Mills, C. F. and Murray 
G., ^67. Fd. Agric,, 1960, 11 (9), 

547. — Procedures for the produc- 
tion of a semi-synthetic, copper- 
deficient rat diet are described. The 


ROOD abstracts 


optimum of the reaction, 5, 2, 
incubation of the mitochondria in 
the absence of substrate rapidly 
destroyed their glucose-6-phosphate 
forming ability. The inactivation 
was prevented by reagents which 
inhibited the hydrolysis of pyro- 
phosphate. 

Simultaneously with the forma- 
tion of glucose-6-phosphate from 
pyrophosphate and glucose, in- 
organic phosphate was formed from 
pyrophosphate by the action of an 
inorganic pyrophosphatase. The 
characteristics of the two reactions 
closely resembled one another. The 
formation of both products from 
an intermediate of pyrophosphate 
metabolism was discussed. 


EGGS 


The comparative biochemis- 
try of avian egg white proteins, 
by Feeney, R. E., et ai, J, bioL 
Chem., 1960, 235 (8), 2307.— The 
egg white of 25 different avian spe- 
cies or varieties were examined by 
specific biochemical and chemical 
analyses, by chromatographic sepa- 
rations of the constituent proteins 
and by examinations of the proper- 
ties of several of the purified pro- 
teins. The constituents, studied 
included sulfhydryl groups, sialic 
acid, lysozyme, apoprotein flavo- 
protein, conalburhin, and ovalbu- 
min. ' - 

Large differences were found in 
the amounts of various of these 
substances in the white .from the 


amounts of leucine aminopeptldase 
to an enzymically active fragment. 
Chromatographic procedures were 
developed which permit isolation of 
the fragment in homogeneous form 
as judged by its chromatographic 
behaviour, amino acid composition 
and electrophoretic behaviour over 
a wide pH range. 

Amino acid analysis showed that 
the isolated active fragment con- 
tains an average of 76 residues in 
contrast to intact papain which 
contains 185 residues per mole. 
The molecular weight calculated 
from these analyses is 8,375, a value 
which is in accord with estimates 
obtained from ultracentrifugal ana- 
lysis and measurement of specific 
activity. 

The c^-amino end group of the 
fragment was shown by the phenyl- 
iso thiocyanate method to differ 
from the o(-amino end group of in- 
tact papain. 

On the basis of paper electro- 
phoretic analysis, the fragment has 
an isoelectric point near that of 
intact papain and nearly the same 
mobility above the isoelectric re- 
gion, but different mobilities in the 
pH range acidic to the isoelectric 
region. 

Both intact papain and the frag- 
ment have a maximal absorption 
at 2784 A at pH 5, whereas spectral 
analysis at alkaline pH showed 
distinctly different absorption cur- 
ves. Calculation from the absorp- 
tion spectrum indicates that the 
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from cod flesh whicfhS been sVrrf 
Th7 properties''^ of tlZ "Sn 

preparations have been mmno ^ sauce from this fruit under 

wi,Lsp.ct,„Sli,,“ iTSe r“'^ 

and to combine with cod mvosin f ^fl'^^Pment closely simulating 
It is concluded that un to processing. Pressure 

(30 weeks) when the^ actomvofn ‘is a prime index 

portion of the St sninwf in fa^ur 

of the “^^‘'‘^-^oinble protein of soluble solids-acid ratio in the 

iliuMe there ^ ^he r.te of *>0^ 0! 

change in the propS'^ofTh, 'f ' P"“ “ ““ 

actin. ^ ^ I the was too low to provide reliable 

differences. Conversely, soluble 
solids-acid ratio changed rapidly in 
^I^UIT AND VEGETABLE this sauce period and had a direct 
PRODUCTS bearing on product quality. In 

, ^hdition, the ratio was closely corre- 

.bttect of sodium chloride, lated with heat unit accumulation 
citric acid and sucrose on pH over the two seasons studied. Sauce 

O'riH -TiO 1 -..X* i n ■ . . . 


” — — ^ Lvvu ocd&uiis sLuuiea. oauce 
and pal atability of canned toma- colour, flavour and grain improved 
toes, by Leonard, S., Luh, B. S. as harvest was delayed to allow the 
and Pangborn, R. M., Food Tech- fruit to tree-ripen. Thiswasparti- 
7zo/., 1960 , 14 ( 9 ), 433 .--T 0 selected cularly noticeable if apples were 
lots of California tomatoes, acidified processed into sauce directly after 
with citric acid to lower the pH and harvest. However, even when fruit 
to facilitate heat sterilization, vary- was ripened to a common extent, 
ing amounts of sodium chloride and as measured by pressure test or 
sucrose were ^ added. Tomatoes accumulated heat units, sauce from 
were of 5 varieties. Three months late-harvest apples was still notice- 
after canning, the tomatoes were ably better. Pressure test and 
analysed for pH, acidity, soluble calendar date of harvest were shown 
solids, drained weight and flavour to be inferior indices of maturity, 
acceptability. Addition of citric acid but heat unit accumulation and days 
effectively lowered pH but impaired after full bloom were observed to 
palatability.^ The proper combina- be about equally effective. The 
tion of citric acid, sucrose and best* prediction of apple maturity 
sodium chloride improved flavour in 1958 based on results obtained 
quality over untreated controls in 1957 would have involved a 
within each variety. Agtron E compromise between the latter two 
colour readings decreased from 66 indices, 
in under-ripe to 42 in canning-ripe x- i j . 

and to 35 in soft-ripe tomatoes. of tomato 

Average pH values increased from concentrates as a 

4.33inunder-ripeto4.48incanning- measure o^eat induced change 

ripe and to 4.64 in soft-ripe fruit. ^ t 

• T T j ■ c nandez, H. H. and Feaster, J. F., 

Changes in pPI during storage of „ , Technol 1960 14 (9^ 468 ~ 

the canned product for 3 months at ■lecnnoi 1960, 14 (9), 46b. 

^ ^ . 1 - 1 Ihe optical density of serum from 

room temperature are discussed. , . •'r 

^ tomato products was found to be a 

The relationship of apple ma- useful measure of heat damage 
turity to apple sauce quality, by during production and storage. 
LaBelle, R. L. , et al , Food Technol , Raising storage temperature or 
1960, 14 (9), 463.— Maturity indices increasing solids in the product 
of R. I. Greenings and Baldwin accelerates darkening of the serum, 
apples (1957 and 1958 harvests) were Service life of the canned product 
evaluated. Their relationship to decreases as optical density of the 
the quality of sauce processed from serum, per cent solids of the tomato 
these apples both with and without product or storage temperature is 
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increased. The desirability of pro- 
tecting high solids tomato paste 
from heat damage during production 
and storage was demonstrated. 
The method measures light trans- 
mission of tomato products and 
reports results in terms of a colour 
index independent of the measuring 
equipment. 

FUNGICIDES 

Germicidal effect of orange 
peel oil and D-limonene in water 
and orange juice. I. Ftmgicidal 
properties against yeast, by 
murdock, D. I. and Allen, W. E., 
Food Technol, 1960, 14 (9), 441. — ■ 
Fungicidal effect of orange peel 
oil and D-limonene (stripper oil) 
was determined against Zygosaccha- 
romyces major in water and in single 
strength orange juice at 25° C. Both 
oils exhibited lethal properties in 
water (pH 7.0) in concentrations 
p low as 0.02 per cent; in orange 
juice 0.1 per cent was required. 
D-limonene was more effective than 
orange peel oil in both water and 
orange juice. Fungicidal proper- 
ties of these oils in orange juice 
adjusted to various pH levels were 
determined. Orange peel oil and 
D-limonene were more effective at 
pH 6.0 and 7.0 than they were at 
at pH 3.0 and 4.0. Orange juice 
adjusted to pH 7.0 with NaOH 
and containing 0.1 per cent D- 
limonene was sterile 3 hours after 
being inoculated with 1,000,000 
yeast cells per ml. In juice adjust- 
ed to pH 3.0 with citric acid, there 
were 100,000 viable cells per ml. 
remaining at the end of a like-period.* 
Results indicate that the preser- 
vative properties of sodium benzoate 
can be greatly enhanced by adding 
orange peel oil and D-limonene in 
concentrations as low as 0.02 per 
cent. It appears that these oils are 
synergistic to sodium benzoate. 

MEAT 

Proteolysis in the storage of 
beef, by Locker, R. H., J. Sci. Fd 
Agric., 1960, 11 (9), 520.— The 
method of N-terminal analysis has 
been applied to the protein fractions 
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of beef to detect proteolyses on absorption in the infra-red region, 
storage at low or high temperature, has been reported. The signific- 
Parallel studies have been made oh ance of the results is discussed, 
the histology, non-protein nitrogen Further work in greater detail on 
and free amino acids and on the - the oil and meal of some of the 
extractability and electrophoresis promising species is indicated to 
of the structural proteins. While ascertain their crop potential and 
definite small increases in free to assess their practical value for 
amino acids occur, increases in N- providing new oilseeds, 
terminal groups were negligible. k.l.r. 


is not known. This work indicates 
the importance of minimising auto- 
oxidation in soyabean oil, particular- 
ly before deodorization to ensure 
good oxidative and flavour stability. 


Other results give no evidence of ^ -j x* 

^ 1 . T 4 - • 1 ^ ^ hnect of autoxidation prior to 

proteolysis. It is concluded that j j ‘j x* j 

^ , / . . ^ -c X r deodorization on oxidative and 


proteo ysiys not a significant factor soyabean oil, 

in the tenderismg of beef by ageing, 

AAin Oil Chem. Soc., 1960, 37 (9), 452.— 

OILS AND FATS Oxidation prior to deodorization 

Semimicro determination of was shown to be detrimental to the 
total fatty acids and unsaponifi- flavour and oxidative stability of 
able matter, by Benedict, J. H., soyabean oil. The increase in the 
J. Amer, Oil Chem. Soc., 1960, 37 non-volatile carbonyl content of 
(9), 415. — semimicro method for freshly deodorized oils was pro- 
determining both total fatty acids portional to the peroxide value of 
and unsaponifiable matter in fats, oils before deodorization. Rate of 
fatty acids and soap is represented, loss of flavour and oxidative stability 
The procedure involves saponifica- of the oil were related to the extent 
tion and recovery of the total fatty of carbonyl development. All oils, 
acids (which includes the unsaponi- whether or not they had been sub- 
fiables), removal of the fatty acids fitted to any known oxidation, 
with anion exchange resins and contain some non-volatile carbonyls, 
determination of the unsaponifiable "^1^^ 1^^^ i^ stability was not due to 
matter by weight. ^ loss of the antioxidant tocopherol. 

The total fatty acid method was Oxidised soyabean oil methyl 
evaluated on seven samples and esters were shown to develop non- 
showed a standard deviation from carbonyl components upon 

the mean of 0.21 per cent. The heating at deodorization tempera- 
unsap onifiable matter determination ^^^es. The addition of isolated 
gives good reproducibility with a ^ethyl ester peroxide decomposi- 
standard deviation from the mean of products to deodorized soya- 
0.06 per cent. Since this ion ^ean oils reduced its flavour and 
exchange is a direct determination c^ihative stability in proportion to 
of the non-ionic components, the amount added. The results 
results obtained from it should be obtained were parallel and similar 
more accurate and more nearly the those obtained by oxidising soya- 
true values than the macro extrac- hean oil prior to deodorization. 
tion method which is empirical. "^he flavour deterioration and 

undesirable flavours were typical 

Search for new industrial oils: of ageing soyabean oil whether or 
IV., by Earle, F. R., et Amer, not the oils were oxidised before 
Oil Che7n, Soc.y 1960, 37 (9), 440. ■ deodorization or whether an equiva- 
This paper is the fourth in the lent amount of non-volatile thermal 
series of articles on the chemical decomposition products was added 
screening of new sources of oils, to the oil. Theseoxidativelyderiv- 
Analysis of 160 species representing ed, non-volatile carbonyl materials 
52 plant families in 23 orders with are believed to enter into the 
respect to oil content, protein sequence of reactions that cohtri- 
content, iodine value, saponification bute to flavour instability and qua- 
value, refractive index, fatty acid lity deterioration of soyabean oil. 
content of the oil and the nature of The structure of these materials 


Extraction of soyabean and 
cottonseed oils by four solvents, 
by Arnold, L. K. and Basu Roy 
Choudhury, R,, J. Anier, Oil Chern. 
Soc,, 1960, 37 (9), 458.— Various 
solvents are used commercially for 
the extraction of vegetable oils. 
Benzene, alcohol and petroleum 
fractions, particularly hexane frac- 
tion, are most commonly used. 
The commercial hexane contains, 
besides N-hexane (60-88 per cent), 
other constituents such as methyl 
cyclopentane, methyl pentanes and 
benzene. The present study is 
aimed at finding out the effect of 
those non-hexane constituents, on 
the solubility and quality of veget- 
able oils. Soyabean and cottonseed 
have been extracted at 135-140°F 
with four solvents, viz,^ ‘commer- 
ciaF hexane, ‘high purity^ hexane, 
‘pure’ hexane and benzene. The 
r^te of extraction of oil at regular 
intervals of 10 minutes has been 
determined in the case of the four 
solvents. The quality of the re- 
sulting oils with respect to free 
fatty acid content, neutral oil con- 
tent and colour index has been 
reported. The results indicate that 
in the case of soyabeans the extrac- 
tion by pure hexane was slower 
than by the other two hexanes. 
The extraction efficiency of com- 
mercial hexanes is definitely more 
than even benzene. The rate of 
extraction of cotton seed was, how- 
ever, practically the same for all the 
four solvents. Pure hexane extrac- 
ted the best quality of soyabean 
oil on the basis of FFA and colour. 
In the case of cottonseed, the best 
coloured oil was produced by high 
purity hexane. Not much differ- 
ence is observed regarding the 
performance of the two commercial 
hexanes for soyabean oil extraction. 
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Studies on the application of 
infra-red in food processing, 
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by Asselbergs, E. A., Mohr, W. P 

1960, 14 (9), 449.— Three types of 
high-energic, infra-red radiators - 
quartz lamps, quartz tubes, and 
calrods— were evaluated for their 
effectiveness m blanching apple 
tissue. Data are presented which 
show how the depth of heat penetra- 
tion was influenced by wavelength 
characteristics, voltage input and 
energy output of the radiator. Infra- 
fed radiation was used success- 
fully for blanching celery, apples, 
and peas prior to freezing and in 
the preparation of french fried 
potatoes. General quality of infra- 
red blanched samples was better 
than that of the samples blanched 
by conventional steam or boiling 
water methods. Accompanying 
weight glasses of upto 35 per cent 
by weight would result in reduced 
freezing, storing and handling costs 
in the case of products intended for 
later remanufacture. Infra-red was 
substituted for the parboiling treat- 
ment of beef as preliminary heat 
treatment in preparing beef stew. 
The^ colour, texture and flavour of 
the infra-red-braised, canned meat 


i?oot> abstracts 

was considered superior to that of 
parboiled rneat. 


SPICES 

Use of calcium hydroxide for 
firming canned green and red 
by Hover, 

M. W., Food TechnoL^ 1960, 1'4 (9) 
The effect of calcium hydro- 
xide and other calcium compounds 
on the firmness of canned pepper 
was determined. Among the com- 
pounds evaluated were calcium 
hydroxide, calcium chloride and 
calcium sulphate. Effects of various 
methods of treating, duration of 
treatments and calcium concen- 
trations on the firmness of canned 
pepper were evaluated. Influence 
of storage on the firmness of canned 
pepper was determined. Calcium 
hydroxide was very effective as a 
firming agent for canned pepper 
when applied to fresh pepper prior 
to heat processing and was the most 
effective firming agent evaluated. 
Good results were obtained by all 
three of the methods used to apply 
the lime treatments. Best results 
were obtained in cubed pepper 


427 

when the lime was applied at the 
rate of 0. 2-0.4 per cent by weight 
for approximately 30 minutes 
followed by a thorough rinse to 
remove the lime residue prior to 
blanching and heat processing. 
When pepper halves were treated, 
it was necessary to extend the 
treatment time to 2.5 hours or long- 
ger for optimum results. Green 
pepper responded better to firming 
treatments than red pepper. 

TEA 

Mineral composition of clonal 
tea leaf from North-East India, 

by Gokhale, N. G. andBhattacharya, 
N. G., J. Sci. Fd. Agric.j 1960, 11 
(9), 526. — Data are presented for 
the inorganic chemical constituents 
of tea leaf collected from four differ- 
ent clones grown in Assam. Samples 
were collected on three different 
dates during the period July — . 
September 1956. Analyses were 
made separately of bud, first leaf, 
etc. The data presented show 
that chemical composition of tea 
leaf varies not only with physio- 
logical age and date of sampling 
but also with the clones. 
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SUBJECT INDEX 


Acaricidal compositions, 22, 142 ^ 

Acid, anhydroceronic in passion fruit skin or rind, 398 
ascorbic in amla, concentrate, 306 
apple juice fortified with, 413 
in 'Coorg orange concentrate, 172 
estimation of, 122, 306 
in mango cereal flakes, 122 . 

meat products, colour improvement with, 62 
benzoic, as preservative for Amla, 306 
citric, preparation of, 410 

manufacture of, 410, 411^ 
preparation by fermentation, 411 
lemon, 4i0 

■pineapple waste, 411 ^ 
elaidic, in cocoa fat, determination of, 218 
free fatty compositions of, 254 

in nutro and tapioca macaroni, 241 
glutamic, B-megatherium in preparation of, 347 
phytic in prepeeled potato, 182 
tartaric in bauhinia, 405 
. in tamarind, 405 
uses of, 288 
uric, content of, 8 
estimation of, 8 
method for, 175 
index of infestation, 80 
Acid — sugar ratio in apple juice, 409 
Activating clay, 381 

Additives, enrichment of food with, 142 
Adulterants, detection in fats of, 257 
Adulteration, butter fat of, 139 

detection in cocoa fat of, 218 
Aerated water, production statistics for, 20, 61, 101, 256 
Alginate jellies, 316 
Alkaloids in arecanut, 372 

Alkyl mercapto methyl amides, pesticides from, 143 
All India final estimates of, groundnut, 139 
kulthi, 139 
mothy 139 
mung^ 139 
peas^ 139 
pulses (other), 139 
urad^ 139 

Aluminium foil, heat scalable for strip packing of, 249 
medicinal tablets, 250 - 

Amana, protein food in Nigeria, 141, 293 
Amino acids in jowar, 206 
ragi 50 

Amla, ascorbic acid concentrates, 306 
estimation of, 307 
in juice of, 306 

jams and pickles, loss of vitamins in, 136 
loss in storage of, 306 
nonenzymatic browning in, 400 
polyphenols of, 307 
preservatives for, 307 
Amylases, fungal, diastatic activity in, 256 
Analysis of honey, 59, 381 

of palm sugar in fruit products, 367 . 
of river and tap water, 212 
of starch syrups, 219 
Annatto food colour, 379 
' in biscuits, 19 

anti-oxidant(s) compositions, 220 
malt flavour as, 218 
for peanut candies, 43 
. synergistic effects of, 217 


Apex mill, pineapple juice extractor with, 343 
Apparatus for processed tea leaves and drying of, 414 
for rice boiling, 381 

for tea rolling, 342 _ 

Apple(s), Indian, astringency in, 366 

chemical composition of ten varieties of, 365 
dehydrofrozen, 379 

pectin in, 366 . . . . 

physico-chemical characteristics of, ■3'63 ■ 

juice, 21 

clarification of, use of pectinol for, 409 
fortified with ascorbic acid, 413 
optimum sugar-acid value in, 409 , ; . 

packer, mechanical, 413 
pomace, composition of, 83 
preparation of, 82 
utilisation of, 82 
products, 

beer, preparation of, 83 
cider ,, 83 

pectin ,, 83 

soft drink „ 83 

vinegar ,, 

sauce, preparation of jellied, 218 
Arecanut(s), .372 

alkaloids of, 372 
chemical composition of, 137 
chemistry of, 372 
chewing, cause of cancer, 138 
husk, uses of, 373 . < • 

industry, problems of, 372 
kalior chogaru, 372 
uses of, 375 
preservation of, 373 
tannins in, 372 . 

tender, processing of, 375 
Aroma, roasting of coffee, 220, 316 
Artificial mustard oil, flavour additives in, 256 
preparation of, 342 

Asafoetida, compounded, preparation of, 343 
varieties of, 343 

Asparagus, prevention of darkening by citrk acid, 218 
Aspergillus niger 14 ■ 

citric acid from, 410, 411 
Astringency, causes of, in apples, 366 
Atta, poustiky chemical composition of, 304 
extension work in U.P. of, 408 
nutritive value of, 19, 303, 407 
PER of, 305, 407 . 
preparation of, 303, 407 
supplementary value of, 407 
Aureomycin in fish, as preservative, 378 


Baby food (s), dehydrated, packaging of, , ,101 
preparation of, 101 
dry-freezing of, 63 ' 
strained, preparation of, 213 
strained, supplementary value of, 213 
Badam mangoes, maleic hydrazide as extender in storage 
of, 246, 247 ^ ' 

penetrometer as ripeness tester for, 278 
physico-chemical composition of, 277 
ripening of, 246, 247, 278, 279 
Bajra, production statistics for, 182 
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Banana, chips, deep fat drying of, 307 
chemical composition of, 307 
proximate mineral composition of, 307 
dehydrated, 63 

ripening of, use of ethylene for, 254 
storage of, 375 
gas storage of, 134 

Barley, food production statistics for, 292 
‘ water, preparation of, 288 
Batters, high ratio retention in fruit cakes of, 412 
Bauhinia reticulata — presence of 1 -tartaric acid in, 405 
Beans, cluster (fresh) chemical composition, 179 
depodding of, 65 
string,- salting of, 216 
Beef fats, 412 

tenderizing of, 292 
Beer from apple, 256 

production statistics for, 256 
Bengalgram flour, composite food from, 84, 85 

supplementary food, preparation of, 126, 128 
composition of diets, 180 
Betacarotene — factors influencing yield of, 20 
Betapicoline cut — preparation and isolation of, 381 
butter as antirancidant of, 137 
Betel leaves, chewing of, 137 
chemical composition of, 137 
Beverage, carbonated, foam heading in, 373 
coffee, apparatus for, 347 
BHA, residues in food, 406 
BHT, in peanut candies, 43 . 

BHC, in peanut candies, 89 
Biological value of jowar proteins, 207 
Biscuit(s), antioxidants for, ^9 _ ' 

enriched, storage of, 280 
fat bloom in, 412 ' q-' 

• ISI specifications for,. 183 

nutro, chemical composition of, 
cream for sandwitching of, 179, loU 
manufacture, of, 48 

production statistics for, 20, 61, 201, 256 
stability of vitamin A in, 48, 2ol 
thiamine in, 280 

Blackgram, stored, hruchm sinensis m, 81 
infestation of, 79 
loss in weight in, 80 . 
nutrients, loss of, ..80 ' 

organoleptic quality of, 79 

viability of, 81 ' ' . ^ , oq-i 

Blanching, fruits and vegetables with infrared, rays, 
process for, 64 
Blends of unknown coffee, 41 

Bloed-sugar, ratio in diabetis, Y 

effect of knol khol on, lo 

effect of pulse proteins on, 

glucose tolerance of, lo 

Bran, rice, separation of ger^ in, _ 
wheat, separation of germs in, J 

Bread, home-scale cLing agent for, 290 

rrlvcerol monostearate as surface 

J^ethylene stearate coating agent for, 290 

sodium propionate 

prevention of sourness m, 

white, ISI specifications foi, 219, 

Browning, non-enzymatic, 24 , 

in P»»«-»« 



LCi, tavcvp- 

5nrp“5.«PX5«“,"^„f256,: 

production statistics of, 20, ,bi. . 


Cabbage, dehydrated, effect of packaging on, 183 
Caffeine, stimulating effect of, , 

Cake batters, retention ^ ■ 

Caking in honey, prevention of, 34o 
Calbrix for fumigation of grains, 17 
Calcium fortification, for milk rasagollas, 
in jowar, 207 
Calogen for milk, 47 
Candy (ies), wrappers for, 34o 

from high conversion corn syrup, 
peanut, preparation of, 43 
shelf life of, 43 

preparation of, 292 r 

Cans, improvements in manufacture ot, 

Can bodies, seaming mechanism for, 

Canning, of drinking water, 211 - i 

ladies finger, in brine, 332 
in tomato sauce, 332 

cutout studies in, 333 
Canned peas, flavour in, 182 

peaches, discdloration in, lUU 
products, spoilage in, 

Caramel colour, isolation of, 348 
Carbohydrates in jowar, 206 
ragi, 50 

Carbon, activated from paddy husk, Zio 
Carbonated beverages, foam heading 
Carbon-dioxide, new liquid refrigerant, loZ 
Carbon-tetrachloride, 90, 91 
Carotene, estimation of, 122 
in orange juice, 172 
Carriers for foods, 347 n i . 

Carrots, dehydration as dice or flakes, 348 

Cartons, 184 .007 

improvement 01 , 38/ 

Casein plastics, 61 _ 

Cashew kernels, packing 01 , 34Z 
roasting of, 342 ^ ^ 
nut, production statistics tor, 
shell oil, 100 r 
Castor oil, bleaching of, 311 

cold pressing of, 311 
film as food preservative, 
processing of, 311 ^ 
seed, production statistics for, 344 
Cell function and nutrition* 56 ^ 

Cellulose film, insect proof packing ot, Z83 
packing of papads, 249 
Centrifuging unit for sugar manufacture, 381 
Cereal flakes, mango, ascorbic acid in, izz 
carotene in, 122 

composition of, 122 

mineral composition ot, IZZ 
preparatipn of, 122 , 281 
. vitamin content of, 123 
Cereal products, papad, preparation ot, 211 
Cereal quick cooking, 414 
Cheddar cheese, standards for, 23/ 

Chalisupari, 372 
Chanterelle edible, 181 
Cheese, cheddar, standards for, 23/ 

home-scale method for preparation of, 290 
like product, 414 
production statistics for, lUJ _ 
vegetable from groundnut milk, lii 
composition of, 233 
ficin m, .23S 
preparation ot, Zoo 
manufacture of, 235 

arecanut, 137 


61, 256 
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banana chips, 307 

betel leaves, 137 , . • 

biscuits, 280 
cheese, 238 

cluster beans (fresh) 129 
field beans (fresh), 307 
goosebeny, 254 
jowar, 205, 206 
lima beans, 307 
mango custard milk diet, 370 
macaroni, nutro, 160 
molasses, 254 
papad khar, 59 
peas, broad, 307 
dehydrated, 307 
passion fruit powder, 337 
skin, 398 
paustik atta, 304 
Chemistr^^ of arecanuts, 372 
Cherries, colouring of, 99 
sourness of, 99 
spoilage in, 100 , 

Chicken curry, preparation of, 59 
Chillies, dry, 344 

diying of, 18 
sauces, preparation of, 99 
Chips, making of, 382 

potato, dehydration of, 290 
Chocolate, covering, IS I specification for, 63' 
fat bloom in, 382 
fat substitutes for, 102 
foam toppling for, 22 
foreign fats, determination of, 380 
preparation of, 138 

Chromatography gas, detection of adulterants in fats by, 257 
detection of spoilage in fish, 142 
Chutneys, honey as preservative for, 168 
Cider from apple, 82 
Citicides, colorimetric estimation of, 406 
determination of toxicity of, 406 
, metabolism studies with residues of, 406 
Citric acid, prevention of darkening in asparagus with, 128 
production by fermentation of, 142 
Citrus fruit(s), concentrates, 348 
gelatin in, 169 
foam curtain for, 21 
jams, loss of vitamins in, 135 
pickles „ 135 

storage of, 55 
Citrus wastes, oil from, 175 
pectin from, 175, 176 
enzymes in extraction of, 175 
pomace for production of, 176 
Claricol crystal, inhibitor for cold testing of non-edible oil, 
256 .. 

Clarification of apple juice with pectic enzymes, 257 

Clay, activation of, 381 

Chlorofume, liquid grain fumigant, 183 

Closures for bottles and jars, 382 

Clumping in meat products, 259 

Cluster beans (fresh), chemical composition of, 179 

Coal tar, production of fungicides from, 382 

Cobalamines, preparation of, 104 

Cocoa barrys, 216 

butter substitutes, 316 
fat, adulteration in, 218 
elaidic acid in, 218 
powder, IS I specifications for, 63 
husk, insulating material for, 257 
Coconut, composite food from, 84 
meal, chemical composition of, 8,5 
metabolism studies on children with, 128, 129 
nutritive value of, 127 
edible quality, preparation of, 85 ‘ 


milk, concentration and preservation of, 64 
pith, characteristics of, 257 
insulation material from, 257 
Coffee, aroma, roasting for retention of, 220, 316 
beverage, apparatus for preparation of, 347 
blends unknown for, 41 
data as adulterant in, 39 
grading of, 316 
production statistics for, 344 
powders, adulteration of, 39, 40 
substitutes for, 64 

Cold storage of potatoes, conditions for, 376 

safe technique for freezing preservation, 378 
Colorimetric estimation of citicides in foods, 406 
Colour of garlic powder, deterioration in, 248 
Composition(s) 

acaricidal, 22, 142 
antioxidant, 220 
colouring of food, 64 
fat, 184 
honey, 163 
pudding, 64 

sodium chloride, edible, 22 
Composition of fatty acids in oils, 181 
golden syrup, 233 
jowar flour, 334 

physico-chemical of mangoes, 277 
rice bran, 181 
Composite protein food, 

chemical composition of, 85 
nutritive^ value of, 84 
preparation of, 84 

Composite protein food, supplementation with, 84, 87 
Concentrates of citrus juices, 169 
Concentrates of tea, 294 

Coorg mandarin orange juice, technical aspects of manu- 
facture of, 169 

Confectionery, preparation of, 142 

ptroduction statistics for, 20, 61, 101, 256 
Constituents, aromatic of tea, 135, 

Container(s), collapsible, nylon as, 141 
insect proofing of, 89 
metal cover, 259 

milk, sterile paper for packing of, 294 
multipurpose plastic, 294 
thermally insulated for foods, 21 
Cooking, quick, of cereals, 414 
Corn chip process (new), 294 

oil edible, nutritive value of, 375 
. syrup, candy from, 292 
Cotton seed detoxification of; 22 
oil, refining of, 22 

Country spirit, production statistics for, 20, 61, 101, 256 
‘Cream for sandwitching agents, 179 
of tartar and its uses, 288 
Crusher for tea, 294 

Crushes in honey as preservative, 163, 164 
Curd from soyabean, 289 
Curries, chicken, meat — preparation of, 59 
Curry powder — packing, before purification of, 410 
Custard powder from mango, 213 
bitterness in, 376 
nutritive value of, 370 
peptic activity in, 214 
preparation of, 60 

Cyanidin in date and tamarind seeds, 41 


Dhal, tiiVy 180 

chemical composition of, 180 
curing of, 180 
dehydrator for, 311 
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processing of, 180 
^ production statistics for, 344 
Diabetis 

effect of knol-khol on, 16 
field beans as diet for, 136 
idli as food in, 136 

pulse proteins, glucose tolerance with. 15 
role of, 16 

Diastase, fungal, production from wheat bran 14 
mycological aspects of, 14 
Diastatic activity in fungal amylase, 256 
Dielectric thawing of fish, 412 
Diet(s) experimental, composition of, 403 
mango custard with milk, 370 
composition of, 371 
nutritive value of, 371 
preparation of, 371 
rice, replacement with jowar, 287 
Digestibility of jowar proteins, 207 
Dihydroxy fumarate, 405 
DU oil, ISI specifications for, 183 
Dishes, meat— precooked, deep freezing of, 219 
Dried, mango custard, 213 

milk, reconstitution qualities of, 182 

powder, skimmed, organic composition of, 211 
lactulose in, 211 
tagatose in, 211 

Driers, through flow, design of, 252 
Drifon, new fondant, 101 
Drying, coconut by freezing, 414 
chillies, 18 

freezing passion fruit juice, 336 
fruits by freezing, 413 
heat sensitive foods, conditions for, 217 
. mackerel and salting of, 286 
CTC. treatment, 286 
precooked foods — CTC. treatment, 309 
tea leaves, processed, rate- and time with apparatus 
for, 414 
tomato, 309 

vegetables by freeze, 413 
Dry powders and concentrates, 381 
Durofume process, 96 
Dusts, inert, 89 
insecticidal, 89 


Edible formulations, 347 
oil(s) 256 

Egg(s) freezing, ultrasonics in, 258 
grading of, 218 
instant coffee with, 348 
paraffin coating of, 218 
shellless, 184 

Ellipsoideiis ' hurgandy, 83^ 

Emulsion, insecticidal, 105 ^ 

with oil, processing of, 105 
Endosperm of jowar, calcium in, 207, 335 
phosphorus in, 207, 334 
protein in, 207,. 335 . 

Endrin, emulsifier concentrate, ISI specifications tor, 
Enzymatic 

amylase, synthesis of, 56- 
amylopectin, 56 nr 

citric acid and sucrose, 12^, l2o 
field beans puree, 400 
foods, 124 
fruit juices, 400 
garlic powder, 243, 245 
pea puree, 400 

sugar plus organic acid, 124, 12D 
vegetable products, 400 ^ 


Enzyme(s) ficin from fig latex, preparation of, 21 
filtragol for, 400 

pectic apple juice clarification of, 400 
pectinol for, 400 
Q, in rice, 57 * 

Equipment for food processing, import of, 183 
Essence (solid) tea, preparation of, 348 
vanilla preparations of, 375 
Essential oils — ISI specifications for, 183 
Ester, hydrogenating, 142 

methyl alpha-naphthalene acetate in potatoes, 289 
nitrophenyl as test tube protein, 378 
pesticidal, 104 
Estimation 

citicides in foods, 406 
colorimetric method, 406 
ISI specifications for, 104 
Ethyl bromide, 90, 91, 96 
Ethylene, ripening banana with, 254 

Evaporator, forced circulation, performance tests of, 171 
multiple effect, 347 

Extension work of paustik atta in Uttar Pradesh, 408 


Frappes in candies, 345 

Fat(s), adulterants, gas chromatography for detection of ,257 
beef, yellow colouration in, 411 
biscuits bloom in, 411 i 

butter synthetic, 143 

composition, process for preparation of, 143, 184 
foreign in cocoa products, estimation of, 380 
production of. edible variety of, 105 
synthetic, antioxidants for, 257 
Fatty acid(s) in oil, 254 

tapioca and nutro macaroni, 241 
unsaturated preparation of, 142 
Fermentation, citric acid production by, 142, 411 
prevention in intestines of, 312 
• in processed tea leaves, 4i4 
Ficin, enzyme from fig latex, 21, 235 
preparation of, 236 
properties of, 21 
Field bean(s), deep fat frying of, 307 
diet for diabetis, 136 

puree, non enzymatic browning in, 400, 401, 402 

stored, insect infestation of, 79 

briichus sinensis in, 81, 82 

loss in nutrients of, 80 

organoleptic quality of, 79 

stored, viability of, 81 

uric acid as index of infestation in, 80 

weight in, 79 

Fig, ficin from latex of, 21, 235 
preparation of, 236 
properties of, 21, 235 

Filtragol, clarification of apple juice with, 409 
Fish, aureomycin as preservative for, 378 
cleaning, enzymatic, 20 
dielectric thawing of, 412 
mackerel, dry salting and sun drying of, 286 
packaging and distribution of, 22 
preser\-ation with high vacuum, 184 
CTC in, 286 
quality determination of, 62 
Flatulence, prevention in intestines of, 312 
canned products, 182 

Flavouring, inert gas for retention in concentrated juice 
of, 258 

substances, preparation of, 22 
Flavour(s), food monosodium glutamate as, 414 
^ peas canned, 182 ' 
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removal in orange oil preparation, 409 
soluble, separation of, 143 
volatile components of, , 314 
Flour(s), blended, nutritive value of, 19 
corn coloured, preparation of, 60 
chemical composition of, 22 
jowar, composition of, 334 
soya beans, preparation of, 289 
starch damage in, 20 

water absorption in vegetable viscous solutions of, 22 
Foam curtain for citrus fruits, 21 
Foam heading from saponin, 374 
carbonated beverages with, 373 
defects of, 375 
preparation of, 373 
purification procedures for, 375 
mat drying of, infant foods, 102 
oils, 254 

crater technique in, 413 
Food(s), additives, and enrichment of, 143 
annatto colour, as for, 378 
carriers, improvement in; 379 
castor oil film as, 292 
colour composition for, • 64 
container for, 346 

thermally insulated for, 21 

crisp, preparation of, 143 
DDT in, 406 
deep freezing of, 219 
fatty, fortification with vitamins of, 104 
flavours, monosodium glutamate as, 414 
frozen, dielectric thawing of, 62 
grains, insect infestation of, 8 
heat processed, flexible packaging of, 344 
• sensitive, dicing of, 213 
infant, roller dried from buffalo milk, 102 
chemical composition of, 2 

manufacture of, 1, 3, 6 
production of, 1 
shelf life of, 3 
stability of vit. A in, 5 
irradiation of, 315 

as preservative for, 102 
malt, chemical composition of, 403 
diets, 403 

jowar, preparation of, 209 
preparation of, 403 
meat dishes precooked, 219 
nickel content of, 181 
non enzymatic browning in, 124, 125, 400 
oily treatment of, 381 
packaged, free from infestation of, 344 
packaging, collapsible polyethylene as, 347 
contamination of, 93 
pesticidal residues in, 406 
DDT and BHA as, 406 
plastic containers for packing of, 105 
precooked, drying conditions for, 309 
preservation, smoke producer for, 344 
processing, import of equipment for, 183 
production statistics for aerated water, 344 
bajra, 182 
barley, 292 
beer, 344 

biscuits, 20, 61, 101, 256 
butter, 205, 292 
cashewnut, 20, 61, 101, 256 
castor seed, 344 
chillies (dry), 344 
cigarettes, 256 
coffee, 344 

confectionery, 20, 61, 101, 256 
country spirit, 344 


flour milling, 20, 61, 101, 256 
foreign liquor Indian made, 344 
' ginger (diy), 182 
gram flour, 344 
jowar, 205, 292 
linseed, 344 
maize,. 292 
pepper (black), 152 
potato, 61 
rabi , pulses, 292 
ragi, 182 

rape seed, 344 - ' 

rice, 217, 292 

small millets, 344 

tur dhal, 344 

wheat, 292 

protein in, nutritive value of, 87 
preservation of, 104 

sea weeds as, 140 ' ' ' 

space, meat flavours for, 380 

storage, prophylactic techniques in, 89 

sucrose, acetic acid, 124, 125 

sugar, organic acid, 124, 125 

tannins in, 372 

tin contents of, 412 

vegetable cheese ^ as, 235 

okra gum, processing for, 414 
wheat, preparation of, 220 
whisky waste as, 63 

Forced circulation evaporator, performance tests for, 171 
Foreign liquor (Indian made), production statistics for, 
20, 61, 101, 256 

Formulations edible, preparation of, 347. 

Freezing of baby foods, 63 
cold storage as safe, 378 
deep precooked meat foods, 219 
drying of coconut, 414 
egg, ultrasonics in, 258 

fruits and vegetables, 413, 414 
vacuum drying of meat, 414 
Frozen (food indicator), 294 

fresh milk, ultrasonic wave treatment of, 257 
passion fruit juice, 336 
quick baby foods, 257. 
blanching, use of infra-red in, 293 
Fruit(s), cake batters high ratio, retention of, 411 
mixers, 143 
dehydration of, 140 
dehydrated, unsulphuring’ of, 184 
juices, non enzymatic browning in, 400 
unfermented, transport of, 411, 412 
insecticidal emulsion for, 105 
powders synthetic, manufacture of, 19 
prepackaging, use of preservatives for, 345 
products, honeyin, 163, 164, 165, 166, 167, 168, 169 
palm sugar in, 367 . . 

polyethylene packing of, 312 
preservation of, 220 
shellac as preservative for, 259 
sodium sOrbate as preservative for, 218 
vacuum freeze- drying of, 414 
Frytol, 314 

Fumarate, dihydroxy tartaric acid in tamarind, 405 
Fumigant, liquid, chlorofume as, 183 
Fumigation in grains, 17 
Fungal amylases, diastatic activity in, 256 
flour additives in, 256 
Fungicide(s), coal tar, preparation of, 382 
improved, 381 

Fungistatic, sodium propionate as, 43 
Furan compounds, manufacture of, 22 
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G 

Garlic, bulbs, treated with maleic hydrazide 
cold storage of, 203, 204 
respiration in, 203 
Sprouting in, 204 

powder, colour deterioration in, 245 • 

improved method for preparation of, 243 410 
ertect of moisture in, 245 • ' 

non-enzymatic browning in, 245 
packing of, 243 
storage of, 243 

technical aspects of manufacture of 243 
Gas chromatography, detection of fat, adulterants in 257 
inert, packing of walnut kernels in, 289 ' 

storage of bananas, 134 
Gelatin in concentrates, 169 
Germis, separation from rice bran, 343 
separation from wheat bran, 343 
-Ghee, betel leaf to prevent rancidity of, 215 
Ginger, deskinning of, 99 

dry, production statistics of, 182 
products, 179 

Glass containers for aerated water, IS I mark for, 257 
Glass containers for fruit and vegetable 
preservation industry, 11 
chemical characteristics of, 11 
closures for, 12 

composition on quality of products, eflfect of, 12 
ISI specifications for, 347 
• physical characteristics of, 12 
standardisation of, 13 
Glucone, 

lactone — delta, use in foods of, 344 
Glycerol monostearate, surface active agent in bread, 290 
Golden syrup, preparation of, 253 
Gooseberry, chemical composition of, 259 
Gram, food production statistics for, 344 
machines for frying of, 381 

flour, food production statistics for, 20 , 61, 101 , 256 
Granulators, rotary, 412 
Grape fruit (Bangalore), composition of, 215 
juice from, 379 
clarification of, 348 

Groundnut — all India final estimate for^ 139 
flour — composition of protein food, 127 
preparation of protein food, 85, 86 
composition of diet, 127 
nutritive studies on children with, 128 
milk cheese, composition during ripening of, 238 
. ficin for retting of milk in, 235 
as food, 235 
initial composition of, 237 
manufacture of, 235 
organoleptic studies of, 238, 239 
Groundnut protein isolate, nutritive value of, 177 
advantages of, 178 

milk powder, spray-dried, preparation of, 176 
Gruel in tapioca macaroni, loss of, 242 _ ci 

Guava— role of plant growth regulator MENA in storage 
of, 339 

Gum guar, 18 r , • r 99 

seed, separation ot skin ot, 

uses of, 179 • r iA A 

vegetable okra, processing of, 414 


H 

Hazards, , ^ a 

pesticide residues in foods, 4u6 
Herbicides, preparation of, 64 
Hermetic storage, 92 ^ 

Honey, adulteration in detection ot, ov 
analysis of, 58 


caking prevention of, 345 

chemical composition of, 163 

in fruit products, 163, 164, 166, '167, 168 

quality of, 169 

medicinal value of, 163 

nutritive value of, 163 

purification before packing of, 410 

quality of, 59 

Humidity, moisture relationship in papad, 282 - 
Husk, arecanut, use of, 373 

coconut, insultation material from, 251 
jowar, calcium in, 207 
phosphorus in, 207 
protein in, 334 
separation of, 287 
paddy, activated carbon from, 215 
insultation material from, 215 
Hydrogen peroxide, 

preservative for whey, 102 
Hydrogenating esters, process of, 142 
Hydrolysate powder, 

yeast, process for, 143 


I 

Idli, food for diabetis, 136 

Import of food processing equipment, 182 

Improved fungicide, 381 

Indicator for frozen food, 294 

Industry, problems of arecanut, 372 

Infant food — powder foam drying in, 102 

roller dried from buffalo milk, acid value of, 4 , 5 
adjustment of fat in, 2 
chemical composition of, 2 
collection of milk for, 2 . 
fat acidity of, 5 . 

feeding trials for, 6 
growth in infants with, 7 
ISI specification for, 183, 315 
lipolytic enzymes of, 4 
manufacture of, 1, 3, 6 
off flavour development of, 4 
organoleptic evaluation of, 4 - 
production of, 1 
steps in, 1 
shelf life of, 3 
losses of, 5 

thiamine, stability of, 5 
thiobarbituric acid value of, 3 
Infra red, blanching of fruits and vegetables with, 293 
Ins.ect(s), device for comparing of, 346 
fragment count, 9 

infested grains — quality of wheat flour, 8 
infestation in black gram, 79 
penetration count, 201 
resistance of, 130, 201 
studies on wheat flour, 8 
uric acid content, 9 
Insect(s), field bran, 79 

food grains, effect on wheat flour of, 8 
packaged food, 344 
. sambar powder, prevention of, 343 
uric acid as an index of, 80 
proof packaging, cellulose as, 199 
construction of, 132 
control of, 132 
effect of, 131 
penetration of> 132 
polyethylene as, 199 
Insecticide, nankor as new, 380 

water-soluble phosphate as, 142 
Insecticidal emulsion, 105 
Instant coffee, with no foaming, 316 
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tea, extraction of, 220 
potato mashed, flakes from, 346 
Intestines, flatulence prevention in, 312' 
Irradiation in food new toxic, 315 
preservation, 102 

IS I mark for aerated water bottles, 257 
baker’s yeast, 258 
biscuits, 183 
• cane molasses, 315 , 

chocolate covering, 63 
cocoa powder, 63 
dil oil, 183 

endrin emulsifying concentrates, 258 

essential oils, 183 

ethylene bromide, 104 

fat in milk and milk products, 142 

glass containers, 346 

groundnut flour edible, 219 

icing sugar, 63 

infant food, 315 

lactose, 346 

lay out of periodicals, 381 

macaroni, 219 

methyl bromide, 104 

milk components, 64 

oats, quick cooking (rolled), 219 

pest control products, 63 

starch, 104, 142 

tapioca products, 64 

white bread, 219, 346 

Isolate, groundnut protein, advantages of, 177 
nutritive value of, 177 
Isolation, betapicolin cut, preparation of, 381 
caramel colour, 348 . 

J 

Jam(s) 

honey, preservative in, 167 
pineapple, palm sugar in, 367 
production statistics of, 292 
raspberry, syneresis, prevention of, 312 
strawberry, ,, * ,, • 313 

Jellose, tamarind seed, preparation of, 377 
jujube from, 377 
Jelly(ies), alginate, 316 

apple, ascorbic acid fortification of, 413 
crystals, manufacture of, 1 9 
stabiliser for, 19 
grape, clarification of, 348 
honey, preservative in, 167 
pineapple, apex mill for, 343 
production statistics of, 292 
raspberry, syneresis prevention of, 312 
Jo war, 

amino acids of, 206 

composition of, 206 
estimation of, 206 
biological value of, 207 
calcium in, 206 
carbohydrates in, 206 
chemical composition of, 205, 206 
diets, replacement of rice in, 287 
nutritive value of, 205, 208, 209 
digestibility of, 207 
endosperm, protein in, 287 
flour, composition of, 414 
prosphorus in, 207 
proteins of, 207 

malt extract and malt foods from, 209 
milling, nutritive value of, 208 
minerals in, 206 
nutritive value of, 205 


production statistics of, 205 
protein efficiency ratio of, 207 
vitamins in, 207 
Juice(s) 

apple ascorbic acid fortification of, 413 
clarification of 

pectinol for, 257 
gelatine for, 257 

concentrates in inert gas, flavour of, 258 
fruit, unfermented, transport of, 412 
grape, clarifying of, 348 
passion fruit, freeze drying of, 336 
(powder) packaging of, 336 
physico-chemical aspects of, 337 
processing of, 336 
spectral reflectance of, 338 
storage of, 337 
vacuum dehydration of, 336 


K 

Kali, arecanut, use of, 373, 375 
Kalipak, arecanut, use of, 372 
Ketchup, honey in, 168 
Knol-khol, role in diabetis, 16 
Kulthi, all India final estimate of, 139 


L 

Lactone, glucone delta, foods, use in, 344 
Lactose, IS I specification for, 246 
Lactulose, production of, 178 
Lacquered sheets, 414 
Ladies finger, 

percentage composition of, 331 
preliminary treatment, canning of, 332 
tomato sauce and brine with, 335 
canning of, 332, 333 
Leaf concentrates, tea, 294 

^ proteins, process for, 102 
Lemon juice, preservation of, 99 

waste, citric acid from, 411 
Lima beans, deep ‘fat frying, chemical composition of, 
proximate, mineral composition of, 307 
Lime, oil extraction of, 98 
juice, preparation of, 400 
preservation of, 400 
Lindane, 90 

Linseed, production statistics of, 344 
Liquid shortening, 315 
Low methyl pectin, 348 
Lye coating, potatoes, peeling of, 345 
Lysine, vegetable milk powder, 178 
skimmed milk powder, 178 


M 

Macaroni, IS I specifications for, 219 

nutro, chemical composition of, 160 
cooking, effect on nutrients of, 159 
rice shaped ,, 161 

free fatty acids of, 241 
nutritive value of, 159, 240 
processing of, 159, 240 

raw materials for, 159 
shell shaped, eflfect of cooking on loss 
of vitamins in, 161 
tapioca, free fatty acids of, 241 
gruel loss in cooking of, 242 
manufacture of, 240 
moisture content of, 241 
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nutritive value of, 240 
vitamins, loss during storage of, 160, 162 
B, stability of, 159 > > ^ 

Machinery for peeling of onions, 141 
Mackerel, dry-salting and sun-drying of 286 
efficacy of CTC test for, 286 ’ 
precooked,- puffing, 184 
Maize, production statistics for, 292 
Maleic hydrazide, ripening of mango with, 248 

use of as pre-harvest spoilage preservative, 58 
in garlic, 204 
in onion, 203 

Malt extract, preparation of, from ragi, 209 
enzymes of, 209 
foods from, jowar, 209 
ragi, balanced, chemical composition of, 403 
composition of experimental diets, 403 
nutritive value of, 403 
preparation of, 403 
antioxidants for, 218 
pdwder with cocoa and milk, 140 
preparation of, 53 
solubility of, 53 
weaiied foods from, 54 

Mango(es) Badam, growth regulator for extending the 
storage life of, 248 
fresh ripe, picking of, 278 
penetrometer for maturity test for, 278 
physico-chemical composition of, 277 
packing of, 401 
preparation of, 401 
pulp, strained baby food from, 213 
^ supplementary value of, 213 
varieties for preparation of cereal flakes, 121 
Mango cereal flakes, carotene in, 122 
composition of, 122 
mineral contents of, 123 
process for preparation of, .121 
custard, peptic activity of rats with, 214 
preparation of, 211 
with milk diets, composition of, 370 
nutritive value of, 370 
preparation of, 371 

eflfect of supplementation on fats of, 371 
milk clot in, 214 
peptic activity of, 214 
Mangotine, composition of, 370 
nutritive value of, 370 
preparation from milk of, 370 
Margarine, preparation of, 316 
vegetable fat for, 22 
Meat(s), curry, preparation of, 59 . 

dishes, pre-cooked, deep freezing of, 217 
flavour improver for, 379 
preservative for, 68 
products, clumping in, 259 
radiation detector for, 257 
space foods improved flavour with, 379 
vacuum freeze drying of, 292 
Medicinal properties of honey, 163 
Menthol, preparation of, 59 
Metacote, new packaging material, 379 
Metal container cover, 259 
Methionine in vegetable milk powder, 1/b 
Methyl esterase activity in Coorg orange juice concentrate, 

169 

Methyl bromide, 92, 96 

ISI specifications for, 104 r *.• j: 4 .: „ 

Mica black vermiculite as food and agent of antiradiation, 

292 

Milk, buffalo, infant food from, !, 3, 6 
rasagolla from, 47 _ 

components, ISI specifications for, 
concentrates from, 65, 105 


condensed, manufacture of, 58 
drinks with sterile fruits, 415 
dry (whole) preparation of, 257 
reconstitution of, 254 
solubility of, 21 
fat, estimation of, 61 

ISI specifications for, 142 
manufacture for, 58 
frozen fresh, ultrasonic waves for, 257 
malted with, cocoa, preparation of, 142 . 
packaging sterile, paper containers for, 294 
products, ISI specifications for, 142 
organic acids in, 211 
skimmed powder, preparation of, 87, 257 
sterilization of, 64, 257 
testing kit for, 103 
vitamin D carrier, 61 
whey beverages, 21 
Milk custard diet with mango, * 
composition of, 370 
nutritive value of, 370 
supplementation effect on rats with, 377 
clot in liver of rats, 20 

Milk substitute(s) from, concentration of, 179 . 
curd from, 179 
coconut, preparation of, 289, 292 
groundnut, vegetable cheese from, 235 
ficin as retting enzyme for, 235 
„ preparation of, 235 
manufacture of, 235 
ripening of, 239 
soyabean, preparation of, 289 
vegetable milk powder spray dried, 176 
methionine in, 176 
nutritive value of, 176 
protein efficiency ratio of, 176 
Millets small, production statistics for, 344 
Milling jowar, nutritive value of, 208 
rice, ,, enhanced by, 380 
Mills , pulverising, improver for, 347 
Mineral composition of cereal flours, 122 
Mint, preparation of menthol from, 59 
Mixers, rotary drum, 414 
Moisture, content of tapioca macaroni, 241 
humidity relationship in papad, 282 
hygroscopic medicinal tablets, pick up of, 249 ' 
proof packing of papad, 283 
Molasses, chemical composition of, 254 
ISI specifications for, 315 
Monosodium glutamate as a food flavouring agent, 414 
Moth, all India final estimate for, 139 
Mould growth in papads, 282 
Multiple effect vacuum evaporator, 347 
Multi-purpose food, preparation of, 84 
plastics container, 314 
Mung, all India final estimates of, 139 
Mushroom washer, 20 
Mustard, artificial, preparation of, 342 
essential oil, preparation of, 342 
myrosin in, 342 
sinalbin in, 342 
• sinigrin in, 342 
Mutton curry, preparation of, 59 
Myrosin in preparation of mustard oil, 342 

N 

Nankor, hew insecticide, 380 
Nickel, vegetable foods, content of, 181 
Nitrophenyh ester as test tube protein, 378 
Non-enzymatic browning in foods, 124 
fruit juices and pulps, 400 
Nutrition and cell function, 56 
Nutritive value of atta, poustik, 19, 303, 407 
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edible corn oil, 375 
groundnut protein isolate, 177 
honey, 163 
jowar, 205 
. diets, 205 

malt foods balanced, 403 
mango custard, 370 
nutro macaroni, 159 
passion fruit waste, 397 
skin flour, 399 
rice jowar diet, 287 
soya beans, 289 
vegetable milk powder, 176 
Nutro biscuits, baking effect on, 48 

chemical composition of, 280 
loss of vit. A. in baking, 48, 280 
manufacture of, 280 
preparation of, 48 
stability of vit.* A. in, 48 ' 

Nutro. macaroni, chemical composition of, 160 
cooking of, 159 

on B vitamins, 161 
rice and rice products, 160 
.nutritive value of, 159 
processing of, 159 
raw materials for, 159 

rice and rice products, loss of nutrients in, 160 
stability of vit. B. in, 159 
storage effect on vitamins, 159, 160 
Nuts, areca, chemistry of, 372 

flavouring of, 316 
Nylon, collapsible container, 141 


O 

Oats rolled, ISI specifications for, 219 
(quick cooking) 

Oil(s), bleaching of, 219 
cold pressing of, 311 
preparation of, 311 
corn, edible, nutritive value of, 375 
citrus, from wastes, 175 
Oil(s), dily ISI specifications for, 183 
edible products from, 256 
• emulsions (new), 105 

essential, mustard, artificial preparation of, 342 
myrosin in, 342 
preparation, 342 ' 

sinalbin in, 342 
• sinigrin in, 342 
food, castor film as preservative, 413 
foods, treatment of, 381 
free fatty acid, composition of, 254 
groundnut, process for, 139 
non-edible products, 256 

cold test, claricol as inhibitor in, 251 
orange terpeneless and sesquiterpeneless, flavours, 
removal of, 409 
polyamide nylon from, 413 
rice bran, extraction of, 64 
wheat germ, preparation and uses, 215 
Onion(s) cold storage behaviour with maleic hydrazide 
203, 204, 311 ^ 

rates of respiration in, 203 
rooting and spro.uting in, 204 
peeling machine for, 141 
Optical activity of d-tartaric acid in tamarind, 405 
densities in amla, 401, 402 
Orange Coorg mandarin concentrates, analysis of, 171 
gelatin in, 169 
juice, 170 

manufacture of, 169 

methyl esterase in, 170 , 


pectin in, 169 

vacuum concentration in, 170, 171 
,, physico-chemical changes in, 172 
juice, dehydration of, 65, 104 
, packing of, 400 

preparation of, 400 

oil, terpeneless and sesquiterpeneless flavour, removal 
of, 409 

• segments, palm sugar in, 369 
squash, palm sugar in, 367 
Oryzaephilus surinamensis, 201 
Oxytocin, synthesis of, 378 


P 

Packaging strip, hygroscopic medicinal tablets for, 249 
with aluminium foil, heat sealable, 249 • 
cellulose film for, 249 
Passion fruit juice powder, 33 
Packer mechanical for apple, 413 
Packing of cashew kernels, 342 
curry powder, 410 
during world war, 130 
food without infestation, 344 
flexible, heat processed foods, 344 
effect of insects on, 131 
penetration and control of insects on, 132 
garlic powder, 243 
honey after processing, 410 
insect proof for foods, 132 
resistance of, 130 
material new, metacote, 379 
milk in sterile paper containers, 294 
papads in moisture-proof cellulose film, 285 . 
passion fruit juice powder, 336 
walnut kernels, 132 
in inert gas, 289 

Paddy husk, insulating material from, 215 
Paddy, parboiling on home scale level, 136 
chemical treatment during, 348 
improved method for, 376 
Paints, insecticidal, 314 
Palm sugar in fruit products, 

chromatographic analysis of, 367 
preparation of, 367 
preservation of, 367 

in mango slices, 369 
orange segments, 367 

pineapple slice, 367 • ' 

; synthetic syrups, 369 
Papad, humidity, moisture relation in, 282 
mould growth in, 282 
packing of, 282, 283 
Papad khar, chemical composition of, 59 
Papain, pilot plant production from papaya, 340 
Papaya juice; packing of, 400 
pulp, packing of, 400 

Papaya, papain from papaya, pilot plant production of, 340 
Papaya seed oil, characteristics of, 49 
preparation ofj 49 

Paraffin, preservation of eggs by coating with, 218 
Parboiling paddy, improved method for, 136 

chernical treatment of, 348 ■ 

. Passion fruit juice, freeze drying of, 336 
packing of, 336 

physico-chemical aspects of, 337 
processing of, 336 

spectral reflectance in, 337 ... .. 1 

storage of, 337 

vacuum drying of, 337 • . 

. _ vitafilm for packing of, 337 
Passion fruit. (skin or. rind) 

ascorbic acid in, 398 ^ 
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anhydrouronic acid in, 398 
chemical composition of, 398 
manurial value of, 398 
nutritive value of, 397 
utilisation of, 397 • ' 

flour, nutritive value of, 399 
preparation of, 399 
supplementary value of, 399 
Paustik atta, chemical composition of, 304 
extension work in U.P. for, 408 
fortified, PER of, 407 
nutritive value of, 19, 303, 407 
PER of, 305, 407 
preparation of, 303, 407 
supplementary value of, 407 
Pea(s), all' India estimate of, 139 
canned, flavour in, 182 
deep fat fried, chemical composition of, 182 
mineral composition of, 307 
dehydrated, chemical composition of, 307 
dry, instant and edible, 136 ■ 

depodding, machine for, 65 
puree, non enzymatic browning in, 400, 401, 402 
Peaches canned, spoilage in, 100 
Peanut butter, non sticky process for preparation of, 258 
Peanut candies, hard boiled, 45 
preparation of, 43 
shelf, life of, 44 
soft boiled, 45 

Pectic enzymes from citrus waste, 176 

_ for clarification of apple juice, 409 
Pectin in Coorg orange mandarin concentrate, 169 
liquid, 65 
low methyl, 388 
production from apple, 83 
citrus wastes, 175 

Pectinol (filtragol) for clarification of apple juice, 409 
Penetrorheter, ripeness tester for mangoes, 278 
Pepper black, production statistics for, 182 
oleoresins in, 14 
piperine in, 15 
trade grades of, 14 
trade wastes, analysis of, 14 
Peppermint, equipment for processing of, 138 
process for production of, 138 
Peptic enzymes in rats fed with milk custard diet, 214 
Periodicals, layout for, ISI specifications for, 381 
Pest control preparations, 381 

prophylactic techniques in, 89 
Pesticidal contamination in foods, 93 
residues of, 406 

Pesticide(s), carrier for foods, 104 . , 

. ester (alkyl mercapto as methylamine), 104 
Phosphate insecticide water soluble, 142 
Pickles, leak proofing bottles for, 283 
prevention of spoilage in, 58 
Pilot plant production of papain fro^ papaya, 34U 
Pineapple(s), jam in palm sugar, 367 

preparation and preservation ot, JO/ 
slices in palm sugar, 367 _ 

preparation and preservation of, 30/ 

waste, production of citric acid f^om, 411 
Pith, coconut insulation material from, 257 
Plant growth regulator for extension of storage 
life of guavas, 389 
potatoes, 389 

Plastics,, container for food, 105 

from casein, 61 • i oia 

multipurpose, new material, 314 
Polyethylene, collapsible for food packing, 199 
insect resistance of, IVV 
packing for food products, 64 
pigmented, compositions, 64 
structures for storage, lUU 



Polyethylene stearate as surface active coating for bread, 290 
Polyose in tamarind, 140 
Polyphenols in amla, 135 
tea, 300 

Pork Sweedish, preservation of, 64 
Potassium metabisulphite, permissible limits of, 342 
purity of, 342 

Potato(es), chemical composition of, 42 
chips, dehydration of, 390 
' cold storage conditions for, 376 
dehydration of, 22 

flakes instant mashed, preparation of, 346 
flour, preparation of, 42 
nutritive value as replacement of rice diet, 41 
peeling, lyecoating of, 348 
prepeeled, phytic acid in, 182 
. production statistics for, 61 
storage, use of plant growth inhibitor' for, 309 
Powder(s), cocoa, ISI specifications for, 63 

custard, preparation and packing of, 60 
curry, packaging, of 411 
fruit, synthetic, 19 . _ 

garlic, improved method for preparation of, 
243, 244, 245, 410 
milk, skimmed, 22 

organic compounds of, 211 
vegetable spray dried, preparation of, 176 
passion fruit juice, 336, 377 
soup, compounded, preparation of, 309 
soup, storage of, 294 
tea, 294 

tomato, process for, 257 

vegetable okra gum, .processing of, 413 

yeast hydrolysate, 143 

Precooked maize by puffing, 184 ^ 

Preservation of fruits and vegetables (book review), 348 
Preservative(s), aureomycin for fish storage, 378 
castor oil film as food, 413 , 
food, shellac as, 259 
honey as, 167^ '■ 

maleic hydrazide as, 21 
proteinaceous foods, 65 
sodium sorbate for fruit products as, 281 
vinegar, 312 . ' 

water soluble for foods, 21 
Propylene glycol, 375 
Protein(s) deficiency, erradication ot, 130 

determination, new techniques for, 140 
food new as Amana in Nigeria, 141, 293 
nutritive value of, 87 
preparation of, 104 
groundnut, nutritive value of, 177, 178 
isolate of 

jowar, biological value of, 207 
digestibility of, 207 
distribution in husk of, 207 
endosperm of, 207 
mustard cake feed as, 347 
paustik atta, 407 

pulses, role in diabetis, 15,^16 

ragi, biological value of, 52 
digestibility of, 52 
distribution of, 51 
symposia (review), 275 
synthetic, preparation of, 344 
Protein efficiency ratio of multipurpose food, 
determination of, 88 
comparison of, 88 
paustik atta, 305 
(fortified), 

skimmed milk powder, determination .ot, 8 / 
vegetable milk powder, determination of, 176 
Pudding compositions, 

^.«Mse(s), all India estimate of, 139 
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insect jpragment count in, 79 
non protein nitrogen in, 79 
production statistics for (rabi), 341 
stored, uric acid estimation in, 79 
Pulverising mills, improvements for, 347 
Puree, amla, non enzymatic browning in, 400 
Purification of honey before packing, 410 


Quality, fruit products in honey, 169 

keeping of tapioca macaroni, 240 
tea, 134 


Radiation detector in meat, 257 

vermiculite as food and antidote for, 292 
Ragi, amino acid composition of, 50 
carbohydrates in, 50 
chemical composition of, 50 
diets, nutritive value of, 49 
endosperm, protein content of, 51 
husk, ,) 51 

malt, enzymes of, 53 

extract, production of, 53, 403 
production of, 53 
weaned foods from, 54 
mineral composition of, 51 
nutritive value of, 49 
production statistics for, 182 
proteins, biological value of, 52 
" digestibility of, 52 
varieties, chemical composition, 50 
Rape seed, production statistics for, 344 
protein feed from, 347- 
Rasagolla(s), calogen.in, 47 

canned, examination of, 46 
■from buffalo milk, 46 
from cow’s milk, 46 
preparation of, 46 
preservation of, 46 
sodium citrate in, 47 

Rats, peptic activity with mango custard, 214 
Refrigeration, new liquid carbon dioxide for, 182 
Rennet, preparation of, 255 
Residues, BHA and DDT in, 406 
pesticides in foods, 406 
Resins, 64 

Rhizopertha dominica, 199 
Rice, amylose, synthesis of, 56 
amylopectin, synthesis of,' 56 
boiling apparatus, 381 
degree of polishing in, 97 
enzyme — Q, mode of action of, 57 
handpounded, nutritive value of, 181 
polished ,, 181, 56 

statistics of production of, 217 
value enhanced by milling of, 380 
Rice bran, composition of, 181 
oil, extraction of, 64, 181 
uses of, 181 
vitamin E in, 181 
Rice diet(s) 

potatoes, effect of supplementation on, 42 
replacement with jowar, nutritive value of, 287 
supplementary foods, nutritional status of, 127 
■ sweet potato, effect of supplementation on, 42 
tapioca, ,, 42 

Rice germs, separation of, 343 
Roasting cashew kernels, 342 
Rotary drum mixers, 414 
granulators, 412 


Saccharomyces Millis, 83 
Salting of striped beans, 216 

mackerel fish and sun drying of, 286 ^ 

Sambar powder, prevention of infestation in, 343 
Sandwitching, paper sheets with fibrous materials, 414 
Sanitation in ware houses, 133 
Saponin, toxicity in foam headings of, 374 
Sauces, chilli, preparation of, 100 
Scientists retired, services of, 60 
Seaming can bodies, mechanism of, 347 
Sesamum, composition of, 86 
production statistics for, 292 
Seaweed as food, 140 
Seeds, decortication of, 140 
Shelf life of peanut candies, 43 
guar,. 22 

Shellac in confectionery, 43 

fruit and vegetable preservative, 259 
Shortening liquid, 315 
Shrimps, shelling of, 347 
Sinalbin in mustard powder preparation, 342 
Sinigrin powder preparation, 342 
Smoke preservative of foods, 19, 344 
Soap berry in preparation of foam heading, 373 
Sodium benzoate as preservative, permissible limits of, 342 
purity of, 342 

bisulphite, in processing turmeric with, 290 
chloride, edible, composition of, 22 
citrate, effect of, 43 
metavanadate, 405 
propionate, fungistatic effect of, 43 

surface active agent in bread, 290 
sorbate, preservative for products, 218 
Soft drink from apple, 83 
Soluble, coffee, 348 

flavour, preparation of, 143 
tea, 348 

Solubility of dry milk, 20 
malt powder, 18 

Soup powders (compounded), storage of, 309 
Sourness in bread, prevention of, 290 
Soyabeans, curd, preparation of, 289 
flour, composite food from, 86 
preparation of, . 289 
milk, ,, 289 

nutritive value of, 289 
oil, extraction of, 57 
products, - preparation of, 58 
vegetable milk powder from, 176, 178 
Space foods, 380 
Spectral reflectance in, 338 
Spices as antifungal agents, 58 
Spoilage in pickle, ^prevention of, 58 
vinegar, „ „ 253 

Squash(es), honey as preservative in, 163 
orange, palm sugar in, 369 
Starch, damage in flours, 20 

syrups, analysis of, 219 
purification of, 219 
Sterilisation in milk, process for, 64 
Storage of bananas, dehydrated, 378 
gas, 34 

biscuits, effect of, 34 
garlic powder, 243 

nutro macaroni, effect on vitamins of, 162 
. papad, moisture pick up in, 283 
passion fruit juice powder, 337 
potatoes, use of MENA for, 289 
soup powder, 309 

Strawberry, jams, syneresis prevention in, 313 
jellies, „ ,, 313 
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Substitutes, cocoa butter as, 316 

soyabean milk as 292 improved crusher 

bugar-acid ratio in apple juice 409 instant, preparatioi 

centrifuging unit for. 381 concentrates a 

refined, ISI specifications for 219 ■ leaves tro ley for 

sucrose determination in 140 polyphenols in. 

Sulphur dioxide in processed, drying ( 

Supplemerna^ fnoHM Preservative, 206 quality of; 134 

flours 126 ’ f°od from Bengalgram rolling apparatus. 


flours, 126 ^wuuiium i^engaigram 

as coconut meals as groundnut flour, 128 
composition of, 127 

nutrition studies on children with, 127 128 129 
preparation of, 127 > > i 

value of passion fruit skin, 399 
. paustik atta, 304 

^290'"''^'''^ monostearate 

polyoxyethylene stearate as, 290 
sodium propionate as, 290 
bweet potato, nutritive value of, 42 

flours,' chemical composition of, 42 
bymposium on proteins (review), 275 
Synergistic blend for DDT, 344 

^ eflPects of anti-oxidants, 217 
bynthesis of oxytocin, 377 
Synthetic fruit powders, 19 
production of, 341 
fats, anti-oxidants for, 257 
syrups, palm sugar in, 369 
Syrup(s), golden, preparation of, 253 
honey as preservative for, 163 
mango slices in, 368 
in orange segments, palm sugar in, 367 
starch, analysis of, 219 

purification of, 219‘ 
synthetic, palm’ sugar in, 342, 369 • 


Tablet(s), coffee, process for, 316 

hygroscopic medicinal, strip packing of, 249 
aluminium heat sealable foil as, 249 
cellulose film as, 249 
moisture pick up in, 250 

Tachyphylaxis, stimulating effect of caffeine, 315 
Tagatose, production from skimmed milk powder, 211 
Tamarind, seed in coffee, detection and estimation of, 39, 
40, 41 

jellose from, 377 
jujube from, 377 
polyose in, 140 

in tartaric acid, for cooking effect of, 60 
nature of, 405 
specific rotation of, 405 
substitute for, 59 
uses of, 288 

d-tartaric acid, optical activity of, 405 . 

Tannin(s) in arecanut, 372 
foods, 311, 312 

Tapioca, cooking; gruel loss during, 242 
macaroni, keeping quality of, 240 
manufacture of, 240 
moisture content in, 241 
nutritive value of, 240 
products, 64 

starch, TSI specifications for, 142, 183 
Tartaric acid m Bauhinia reticulata, 405 
Tamarind, dl-racemic in, 405 
nature of, 405 
specific rotation of,. 405 
Tea, aromatics in, 134 

essence, preparation of, 348 - 

extracts, process for, 316, 346 


improved crusher for, 294 
instant, preparation of, 220 
leaf concentrates and powder, 294 
leaves, trolley for processing in, 346 
polyphenols in, 135 
processed, drying equipment for, 414 
quality of, 134 
rolling apparatus, 347 
substitute for, 64 
withering of and fermenting, 347 
Tenderizing beef, 292 
Tetra-cyanide, production of, 104 
Tetra-halogen compound, plant growth regulators, 22 
Thawing fish, dielectric, '41 2 
Tin in foods, determination of, 412 
Tocopherol, alpha, synergistic effects of, 217 
Tomato, base, drying of, 309 
grading, 102 

juice, preparation and packing of, 400 
powder, process for, 292 
(new) for, 257 
sauce, ladies finger in, 332 
Totapuri mangoes, picking of, 278 

physico-chemical composition, 277 
ripening changes after picking, 279 
Toxicity, of foam headings, saponin in, 374 
oral of citicides in foods, 406 
Tragoderma granaria, 131 
Transport of fruit juices (unfermented), 412 
Triboleum castaneum, 89, 199 

Trichlorophenyl acetic , acid (2:4:5), ripening of badam 
mangoes, 248 
Tur dhal, curing of, 180 

chemical composition of, 180 
production statistics for, 344 
‘ Turmeric, processing of, 290 
sodium bisulphite in, 290 

Turpentene, citicides, polychloroderivatives of, 406 
estimation of, 406 
metabolism studies of, 406 
toxicity hazards of, 405 


, Ultrasonic, beans, extraction of, 257 
egg, freezing in, 258 
vanilla, extraction of, 217 
waves, fresh milk, freezing of, 258 
Unfermented fruit juices,- transport of, 411 
-Urd, all India final estimate of, 139 
Utilisation, passion fruit rind or skin, 397 


Vacuum concentration, Coorg mandarin orange juice, 170, 
171 

co-efficient of heat transfer in, 171 
forced circulation evaporator, 171 
physico-chemical changes in, 172, 173 
evaporator, multiple effect, 346 
freeze drying of fruits, 336 
passion fruit juice, dehydration of, 336 
Value, manurial of passion fruit skin, 378 
rice milling enhances, 380 
Vanilla, essence, preparation of, 375 
ultrasonic extraction of, 217 
Vegetable(s) , . , *.• r 

deep fat fried, chemical composition ot, JU/ 
process of, 307 , 

proximate and mineral 
composition of, 307 

3 
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dehydration in, 140 
fat for margarine, 22 ' 

flours, dehydration' of viscous solutions, 22 
foods, nickle content of, 181 
gum okra, processing dry powder from, 414 
infrared blanching in, 293 
shellac preservative for, 312 
pulps, non enzymatic browning in, 402 
vacuum freezing drying of, 413 
milk cheese from groundnut, 235 
composition of, 238 
ficin in, 235 
preparation of, 236 
organoleptic studies, 238, 239 • 
ripening in, 239 
V egetable(s) 

milk powder, lysine in, 178 \ 

methionine in, L7 6 ' - 

nutritive value’ of, '176 
. preparation of, 176 v . 

...r'>proteih^/e|ff^ 1-76 

' ; ^y:^ray .dri ' 

Vefmiculite, food and anti-eradiation; agent, 292 
Vinegar, apple for preparation of, ’ 312 
preservation pf,' 312 
Viscometer for diriet eqm'parisqn, 379 ., \ .. 

-spoilage in, 312 • . 

Vitafilm, packing of passion .fruit juice powder, 337 . 

Vitamm(s), dn -amla products,^ 51-. 
in cereal flakes, 12.3 - . ... . 

fortification with/. 104 

in ragi, 51 ' ' 

Vitamin A, loss in baking of biscuits, 48 " ’ 

stability of, 48, 104 ' 

Vitamin B, nutro macaroni, cooking stability of, 159 
loss of, 159 

Vitarriin C, estimation of, 306 

storage of amla juice, loss in, 306 
Vitamin D,_milk as carrier of, 61 
Vitamin E, in rice bran, 181 
Volatile flavour components, 314 


W 




Walnuts, packaging of, 132 
inert gas, 289 _ 

Warehouse, sanitation in, 132 
Waste(s), citrus, oil from, 175 . 
pectin from, 176 
pectic enzymes in, 175 
pomace from, 176 
lemon, citric acid from, 411 
passion fruit, anhydrouronic acid in, 398 
ascorbic acid in, 398 
chemical composition of, 398 
manurial value of, 398 
nutritive value of, 397 
skin flour, 399 
utilization of, 397 
pineapple, citric acid from, 411 
whisky, food as, 62 
Water, flours, absorption of, 20 

drinking, canning of, 211, 212 
' soluble, acid and alkaline, 212 
new preservative for, 21 
river and tap, analysis of, 212 
Weaned foods, ragi, preparation of, 54 
Wheat, atta, preparation of, 303, 407 

production statistics for, 292 
protein efficiency ratio of, 305 
bran, germ, oil from, 215 
separation of, 215 
production of Diastase from, 14 
flour, chapathi from, 9 
dough, 8 

insect fragment count, 8 
infestation of,- 8 
uric acid content of, 8 
protein test (new), 315 

Whey hydrogen peroxide, preservative for, 102 
Whisky, waste, food as, 9 


Yeast, Bakers’, IS I specification for, 58 
palatable , hydrolysate powder as, 143 
Yellow, beef fats, colouration of, 411 




Editor -m-Chief: A. Rahman. Editor: R. C. Bhutiani; 

Printed in India by K. A. Korula at the Wesley Press, Mysore. 
Published by the Central Food Technological Research Institute, Mysore. 











SfJ 











&-0 


Everyone who makes glass 
apparatus needs Pyrex Tubing. 
The Pyrex catalogue lists no 
fewer than 80 standard lines, 
all in healthy demand. 

Who uses all this tubing? 
Hospitals, research labs for 
Government and industry, 
universities, schools. 

PYREX are always improving 
their production methods 
to attain even higher standards 
of quality. This is one good 
reason (among many) why 
everyone who is looking 
for quality glassware looks 
for PYREX 


is made from Pyrex borosilic^^^ j | 

mechanically strong . aegd. Trade Mark 

chemically durable - * 

— and functionally matches all other 
PYREX glass apparatus 1 

In addition, its chemical composition is now 
completely free from arsenic j 

Sizes 2 mm to 100 mm o/diam — the largest . 

size-range available in borosilicate glass | ^ 

Wall Thickness Standard Wall. Heavy Wall, j 

Extra Heavy. Also Capillary range . o o • 

Length Tubing is supplied in standard lengths I and scientific 

of approximately 5 feet 

SPECIAL problems concerning manipulated 

tubing can be referred to the PYREX Service . — | 

Department, who will gladly construct special I'EC&Sd 

laboratory equipment to your drawings, in | O 
consultation (if necessary) with your scientific j 
and technical staff I • 

® AVAILABLE FROM ALL LEADING DISTRIBUTORS 

SOLE AGENTS: GORDHANDAS DESAI (PRIVATE) LIMITED 

PHEROZSHAH MEHTA ROAD FORT BOMBAY I Also at CALCUTTA MADRAS NEW DELHI 
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for the pharmaceutical industry 


A Be. 

Acetate in oil Pyridoxrne 

Palmitate in oil Hydrochloride 

Acetate dry powder 

Palmitate watcr-misdble p^^TOTH EN AXES 

Calcium Pantothenate 
BETA-CAROTENE Sodium Pantothenate 

Bi 

Thiamine Hydrochloride 
Thiamine Mononitrate 


Ascorbic Acid 
Coated Ascorbic Acid 
Sodium Ascorbate 
Calcium Ascorbate 
Ascorbyl Palmitate 


dl-Alpha 

Tocopherol Acetate 
dl-Alpha 
Tocopherol free 
Dry Vitamin E 
Acetate Powder 


NICOTINATES 

Niacin 

Bz Niacinamide 

Riboflavin 
Riboflavin-5’- 

Phosphate Sodium BIOTIN 

pioncBTS Qfid Icudcvs in the synthesis of vitciiTiins 

VOLTAS LIMITED 

3Qn,bay • Calcutta * Madras • New Delhi • Bangaloi 


Sole Distributors: 



BUHLER offers complete plants for the 
manufacture of Macaroni 
f] ll © I* S products: macaroni, spaghetti, 
'©riSHdl noodles, elbows, shells, stars, 
vermicelli, etc. These plants 
include Automatic Extrusion Presses. 








The Presses are completely automatic, performing 
operations — blending, mixing, kneading 
IN SERVICE LIES SUCCESS and extrusion. The Automatic Extrusion Presses 

are available in three sizes : 250 lbs. per hour, 
550 lbs. per hour, and 1,000 lbs. per hour. 
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enriching hulk and milk products 

standardizing Vitamin A 
content of ghee 

standardizing Vitamin A 
content of butter 
enriching cattle feeds 
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‘ROCHE’ 

- pioneers and leaders 


in the synthesis of yitamins 





Made in India by : 

ROCHE PRODUCTS PRIVATE LTD 


Sole Distributors : VOLTAS LIMITED 

Bombay • Calcutta • Madras • New Delhi 
Bangalore • Kanpur • SecunderSbad • Ahmedabad 












Fascinating experiments, 150 years ago, 

lich have changed the habits of the wmld 

When Napoleon declared that ^rvation was taking . 

he said it perhaps in a moment of d-pa-Jor ^^arva^ 

a heavy toll of his far-flung orces. 

a prize of 12,000 francs hungry 

an effective means of preserving food tor t-ran 

soldiers in distant lands. 

APPe«. - -- 

^“TAppert sealed partially cooked food In wine boMes and then 
.::^";d In. in boiling water. Opened af^r many months 

the bottled food was found to be perfectly edible. 

Apperfs experiments sparked an idea which Peter Durand an English 
melant. advanced by using a cylindrical ^ ° ^ 

crude tinplate instead of the Frenchman s wine bottle. 

successful that in August 18 10 Durand was granted a patent for v 

of “pottery, tin or other metals or fit materials • 

Since then the food processing industry has come a long way. Today 
Since tnen rn w „;iiion cans of food annually, accounting 

the world produces 50,000 million cans oi luu .. ThAinrlian 

for 20% of all food consumed in some countries of the West. The Indian 

fanning industry offers a variety of excellent products from many 
parts of the land and Indian canned foods - such as 
prawns - are now finding markets all over the world. 

As the pioneers and leaders of India’s can-making " 

■ industry. Metal Box take great pleasure in relating — O^S 

the fascinating story of the beginnings of today’s 
versatile can-the vessel of “fit material” which in 
150 years has changed the habits of the world. 


rooD^ 



Mo. ,U I50,H AmMroary of, he Ue.al Can by The Me, a, Box Company of India Ui 
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